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Slums 


| ee as every city has its slums, so every 
industrial state can show certain activities 
which are still the same after hundreds of 
years. Ina field outside the nuclear reactor 
power station, oxen are being used to plough 
the land. In a town office, a modern type- 
writer and a telephone stand out like magic 
devices in an atmosphere of Dickensian 
quaintness. Engineering slums can be found 
everywhere in Europe, in Britain and in the 
United States. 

Engineering dominates what used to be 
called the useful arts. It can be applied in 
three basic ways: by engineers themselves 
for their own purposes, by lay users, and by 
the middle men of commerce, industry and 
government. Thus the engineers’ 
engineering is typified by machine tools, 
power stations and other plants made and 
used by them. The lay user can have a motor 
car, a washing machine, or a television set. 
The middle men can have computers, punched 
card systems, and other machines which are 
designed and made by engineers and also have 
to be brought into use by engineers. The 
test of an advanced industrial country is the 
extent to which it makes good use of these 
applications. It may boast a nuclear reactor, 
but the boast is rather an idle one if its 
engineering generally is marred by slums. 

As tetween these three methods of apply- 
ing engineering, too much aitention is devoted 
to the first—engineering for enginecrs—and 
insufficient to the second and third methods. 
It is comparatively easy to carry through a 
project which at every stage is examined 
and approved by engineers. There may be 
formidable technical or even organisational 
difficulties, but men who are all in the same 
profession enjoy overcoming these diffi- 
culties. Modern methods of generating clec- 
tricity have advanced rapidly largely because 
the difficulties have been within the profes- 
sion. Institution papers reflect this attitude 

they are generally about works which are 
carried out by engineers and operated by 
engineers. 

The lay user of engineering has received 
many benefits. Because of the possibilities 
of mass production in this field, a great deal 
of time and money has been spent in provid- 
ing all kinds of machines and gadgets, from 
the razor which saves twenty seconds in 
shaving time to the zip fastener which saves 
buttons. Highly developed methods of pub- 
licity and advertising have joined in the 
profitable fun. The litthe man—and the 
little woman—have been educated unmerci- 
fully and they have fortunately followed 
each other like sheep in wanting the same 


use of 


things and doing the same things. Even so, 
we have quite a long way to go before we 
can say that they are making the best use 
of the fruits of engineering. Apart from the 
comparatively small number of families with 
refrigerators, there is still too much slap-dash 
work in, for example, house building, where 
quality of design and workmanship lag far 
behind the best of which we are capable. 

It is the middle men, however, who could 
be helped most by engineering. These are 
the people who would derive no personal or 
domestic benefit from the application of 
engineering, but who could improve the 
efficiency of their businesses or offices if they 
corporately took the step of seeking to 
understand the possibilities of a more scien- 
tific approach. Substantial progress has 
already been made in many fields, and opera- 
tional research is now the rapidly developing 
tool for this purpose which brings together 
the highly trained specialist and the manager 
who is the highly trained and experienced 
non-specialist. Government departments, in 
this country, have been progressive: the 
Treasury's organisation and methods depart- 
ment is ahead of most commercial businesses. 
Two advertising agencies in this country have 
recently combined in founding a market 
research organisation which makes advanced 
use of mathematics for analysing field 
data gathered in Western Europe. But the 
slums are still with us. The wholesale food 
markets of London have failed dismally to 
take advantage of modern equipment or apply 
modern methods of organisational develop- 
ment. They contrast sharply with the super- 
markets of the retail trade—there are over 
40,000 of them already and the number is 
growing daily. 

In the future the rate of application of 
engineering—using the word in its broadest 
sense to mean the economic application of 
science—will be hastened by the giowing 
understanding among non-engineers. As 
they appreciate the principles and_possi- 
bilities of engineering—without in any way 
acquiring a detailed knowledge—they will 
be more ready to turn to the specialist and 
meet him half way. 

Engineers themselves can hasten this 
process, but it needs tact and an interest in 
devoting attention to the less obvious uses 
of engineering. But the best hope of all is 
that at some time in the future there will be 
more engineers than are required for the 
strictly engineering positions. Some of them 
will then be free to apply the useful art in 
many ficlds which at present seem remote. 
We can then sweep away the slums. 
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Cover Picture. To guard against mechanical 
damage, electric cables are protected by some 
form of armouring which may be steel tape or wire. 
The illustration shows wire armouring being 
applied. 


(Nurnberg photograph for ENGINEERING) 
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Plain Words 


Have you ever spent so much time making 
something that you are frightened to use it 
in case you wear it out? Most of us have 
had this kind of a feeling at one time or 
another. On a more exalted level, | am 
reminded that Frederick the Great of Prussia 
spent a great deal of time and money re- 
cruiting, flogging and drilling his Imperial 
Guards. When he had trained them he 
was terrified to let them go into battle. 

A flavour of this attitude seems to have got 
into the Ministry of Transport’s proposals 
to try out new rules for vehicles on the new 
motor-ways. The Ministry proposed to 
apply ii to the Preston by-pass. Slow-moving 
iraffic was to be excluded, including 
** Mopeds,” farm tractors and vehicles and, 
trains of vehicles carrying heavy indivisible 
loads. The statement put out suggested that 
these limitations were experimental and 
temporary. But still the suspicion persists 
among industrial users that a thin end of the 
wedge may have been driven into the principle 
that major trunk roads should be used by 
long-distance traffic. A blast of protest has 
come from such organisations as the British 
Electrical and Allied Manufacturers’ Asso- 
ciation, who see in the rule an effort to 
banish heavy, indivisible loads on to side 
roads and through congested areas. 

| was surprised that the Ministry had 
chosen the new Preston by-pass for their 
projected experiments. Lancashire is now 
the second largest industrial concentration in 
the country, and the engineering industries, 
notably the heavy branches, are well rep- 
resented, especially in the Trafford Park area. 
The road system of Lancashire recalls the 
lack of facilities between South Wales and 
Birmingham. A very good third come the 
roads between Lancashire and Yorkshire. 
The regulation would therefore hit industrial 
and commercial road users at a most sensitive 
point. 

It is odd, too, that the rule runs counter 
to road-programme propaganda. Much 
play has becn made—and rightly— about 
the loss in industrial efficiency caused by 
high transport costs, which in turn are 
due to delays on twisting roads and narrow 
bridges. Even with the new motor-ways, our 
main roads will still be uscd to capacity— 
such is the growth of road traffic in recent 
years. I think it will be a long time before 
a motorist or lorry driver will be able to 
travel on any main route without being 
delayed by other traffic. Let us therefore use 
the roads to the best advantage and continue 
with plans for more new motor-ways. 
Living, as we do, on a comparatively small 
island, we should turn that factor to our 
advantage. 

CAPRICORN 


Weekly Survey 
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These Desirable Sites 


The Government proposals to encourage indus- 
trial development in specified areas where the 
local rate of unemployment is higher than the 
national average, and to discourage expansion 
in the more congested areas, raise many problems 
affecting the location of industry which were 
exhaustively explored during the 1930’s. While 
admitting the need for action both to relieve 
the human problems associated with unemploy- 
ment and to minimise loss of industrial pro- 
duction, any inducement which interferes with 
the normal selection of site for a particular 
enterprise may lead to inefficiency. 

This may be particularly serious if expansion 
on a particular site is prevented, since manage- 
ment is inevitably handicapped if it is forced to 
supervise a number of scattered plants. It is, 
therefore, important that the Development 
Areas Treasury Advisory Committee, which is 
being reanimated to carry out the Government 
policy, should give very careful consideration to 
each case on its merits. In particular, it is 
important to examine carefully the reasons why 
unemployment is high in specific areas. If this 
is due to the decline in a particular industry, 
such as cotton, the main reason why other 
industries do not establish themselves in the 
area may be the lack of the particular skills 
required. An initial outlay on training may 
result in a new industry becoming fully com- 
petitive. At the other end of the scale the local 
unemployment may result from the working out 
of a mine and it may be impossible to provide 
alternative employment without a permanent 
subsidy. 

It would appear that the proposed Government 
assistance will cover both the extra cost of 
building and of moving plant and key workers— 
a once-for-all payment—and in some cases the 
extra cost of transport and marketing, which 
may well prove a permanent additional cost. 
The problem is closely bound up with the 
provision of transport facilities and other services 
and attractions in the development areas. There 
is a strong case for a full survey of the national 
distribution of industry, particularly in view of 
the important technical and economic changes 
which have taken place since the publication in 
1940 of the report of the Royal Commission on 
the Distribution of the Industrial Population. 


Aid to Decision Making 


What is the chief contribution that automation 
can make to industrial efficiency? Mr. John 
Diebold in a long article in the /nternational 
Social Science Bulletin claims that the greatest 
contribution of automation is as an aid to 
decision making rather than as a labour saving 
device. In his view four common stereotyped 
ideas have to te reconsidered: firstly, that 
automation is limited to companies with large 
resources and long production runs; secondly, 
that it benefits mainly complex instrument- 
controlled processing plants such as oil refineries; 
thirdly, that it is mainly useful as a labour 
saving device; and fourthly, that because it is 
highly technical it must be left to engineers. In 
the United States some 80 per cent of all industry 
is based on small production runs which do not 
require feed back and control systems. But 
these factories can probably make tetter use of 
their present equipment by introducing good 
principles of materials flow. In other words, by 
the introduction of over-all automatic control. 
Mr. Diebold thinks that automation is going 
to change the traditional distinction between 
plant and office, linking them together in a 
single system. In the processing plant this 
inking will be achieved when the regulating 
machine can not only automatically correct 
deviations in the variables it measures, but can 


also provide management with accounting and 
production data that will cut out the errors and 
boredom of manual recording, and recopying 
Once the technical problems involved aie over. 
come, managements will be able to cxercise 
really tight control over processing operations 
and produce increased yields of better products, 


Quicker News of Profits 


When Mr. Mecmillan was Chancellor of the 
Exchequer he arranged that the Inland Revenue 
should make an inquiry into quarterly profits of 
companies. His idea was that these should 
supplement the figures of annual gross trading 
profits of companies which are published in the 
national income White Papers and Blue Books. 
This inquiry has now been undertaken and the 
first set of quarterly gross trading profits of 
companies has been published, with quarterly 
estimates of national income and expenditure at 
the end of July. 

The sample of companies used consisted of 
those whose profits had been over £100,000 in 
some recent year, in addition to all companies 
with gross profits above £1 million. At the 
present time about 800 concerns, accounting for 
40 per cent of total profits, are making returns 
covering over 4,000 parent and subsidiary 
companies. From the point of view of sampling, 
therefore, the figures are good. The criticism 
could be made that they are likely to be weighted 
in favour of large companies, whose profit 
experience over a comparatively short run are 
certainly different from small concerns. But 
this possibility in no way detracts from the 
value of the exercise. It will be an advantage 
to have recent trading profit figures from an 
official source, as well as the broader national 
statistics. 

In the first quarter of 1958, gross trading 
profits at £727 million were | per cent below the 
levei in the first quarter of 1957. Over these 
two quarters the gross domestic product went 
up by 6 per cent, consumers’ expenditure by 
7 per cent and gross fixed capital formation in 
the United Kingdom by 8 per cent. 
from trading profits, other categories to record 
a decline were exports, imports and the move- 
ment of stocks and work in progress. At a time 
like the present when industrial output is at 
best only stable while costs increase, profit 
margins must be vulnerable. The official 
figures for the first quarter of this year suggest 
that profits were being cut by higher costs, but 
only to a limited extent. 


Paying Canals 


Although British canals carry the equivalent of 
less than | per cenit of the goods traffic carried 
by rail, they have an enthusiastic group of 
supporters who believe that they could be 
restored to their former importance. The report 
of the Committee of Inquiry into Inland Water- 
ways, published last week, though recom- 
mending a modest programme of improvements, 
subscribes to the view that only the Ciass A 
waterways are capable of profitable operation. 
These Class A waterways comprise 380 miles 
and already earn a surplus over working expenses. 
Most of them are being improved under the 
British Transport Commission’s £54 million 
waterways programme. The Committee believe 
that they will continue to pay their way, though 
all surplus earnings are likely to be required to 
maintain them. The Committee also recommend 
that 935 miles of Class B waierways, comprising 
mainly narrow canals, should be improved at an 
approximate cost of £34 million, and that there 
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should be a commitment to maintain them to 
prescribed standards for 25 years. They con- 
sider, however, that these waterways will continue 
to incur deficits of about £300,000 per annum 
and if the Committee's recommendations are 
carried out this deficit may rise to £500,000. 
The Class A and Class B waterways should then 
be integrated into an efficient system of inland 
transport, though the Committee were unable 
to agree as to who should be responsible for 
carrying out the improvements and for the 
administration of the nationalised waterways. 

The Committee also recommended certain 
technical and economic investigations of specific 
projects, including making the Grand Union 
Canal navigable by 90 ton craft between Bir- 
mingham and the Port of Londen, and making 
a new waterway, usable by large craft, to link 
the Mersey via the Weaver with a terminal near 
Wolverhampton. On the general question, 
however, of making British waterways play a 
comparable part in the transport system with 
that of canals in Holland and Germany, the 
Committee concludes that any such proposal 
ignores the facts of geography and supposes that 
the clock can be put back a hundred years. 


Casting Doubt on Steel Expansion 


Doubts on the accuracy of the ojficial forecasts 
of the expansion in British industry have been 
raised by the steel industry. Jn an editorial in 
the current issue of Steel Review (July, 1958, 
No. Il) the British Iron and Steel Federation 
point out that in the absence of corrective action 
steel output will continue to run below capacity 
for at least twelve months. Should the industry, 
in such circumstances, go ahead with the third 
phase of its post-war development? (The scheme 
will cost some £600 million, which is expected to 
edd another 5} million tons to pig iron and steel- 
making capacity.) The major point of doubt 
does not arise from the current weakening of 
demand at home and overseas. Its basis is the 
failure of the economy to expand at anything 
like the rate predicted. The development plans 
of the industry are based on an estimated annual 
rate of increase in industrial production of 3} per 
cent over the period 1954/62. But, they point 
out, growth in the first half of this period has 
averaged only 2-6 per cent a year. The Federa- 
tion’s comment will give food for thought to all 
those who have taken part or commented upon 
industrial planning over the past decade. They 
write ““ when the economy grows so much less 
rapidly than was expected over so long a period, 
the whole trend of growth must be put in doubt.” 
The Federation go on to advocate measures to 
stimulate investment. They warn that the time- 
lag between the introduction of such measures 
and the actual increase in investment spending is 
usually considerable. Timing is therefore all- 
important. Heavy fluctuations in the demand 
for capital goods could wreck the prospects of 
the steel industry, already finding 1i difficult to 
borrow money from the public (under the shadow 
of re-nationalisation) and impossible to finance 
expansion entirely out of profits because maxi- 
mum home trade prices do not allow sufficient 
margins. The main criterion now is that prices 
should “reflect the capital and production 
costs which might be expected at a new integrated 
plant, incorporating the most modern techniques, 
favourably situated for raw materials and mar- 
kets, and operated efficiently.” Theoretically 
this is a tine incentive to investment in efficiency. 
In practice the industry finds it hard to save 
anything but a small proportion of its needs. 
fhe doubts of the steel industry are real and 
understandable. Capital investment has been 
hard hit by anti-inflationary measures—.n them- 
selves dangerously unselective—and there is no 
doubt that a stimulus is needed. But the whoie 
world is similarly placed, stimulus or no, restric- 
tive measures or no. Steel must look back 
further for a trend of growth, and set its sights 
much further ahead. The weakness of the 
industry’s attitude is the reluctance to accept 
under-capacity production as a necessary means 


of attaining flexibility and avoiding what in the 
past has amounted to severe restriction of the 
engineering industry’s growth. 


Burden of Business Leadership 


The economic theory that bigness in industry 
contains the sceds of its own destruction by 
producing diminishing returns which check 
further growth is challenged in a recent article 
by Mr. Joseph Dean Edwards in Optima. Mr. 
Edwards, who is attorney consultant to the 
Commerce and Industry Association of New 
York and a member of the Industrial Relations 
Committee, points out that in many large 
organisations profit margins keep on growing as 
highly efficient management continues to reduce 
operating costs while expanding sales. The real 
limiting factor is not size of the organisation 
but management. No organisation can con- 
tinue to grow beyond the point where top man- 
agement reaches the limit of its effectiveness. 
Where are the men capable of taking these big 
responsibilities to be found? Mr. Edwards 
draws attention to the heavy premium placed on 
the technical specialist. It is assumed that it 
is a logical step for a man who has done well 
as a technical specialist to be promoted to a 
managerial job. The idea being that ke will 
pick up skill in management as he goes along. 
But management to-day deals in large scale prob- 
lems and top executives need the broadest possible 
education, be able to cope with problems of 
foreign restrictions, customs and _ political 
changes, and to work with people of different 
nationalities. In fact the sort of education 
needed to turn out technical specialists is exactly 
the opposite of that needed for management. 
The only proved method of developing 
managers, says Mr. Edwards, is to give the 
potential aspirant direct experience “in selected 
management assignments under the day to day 
coaching of an able, skilful and sincerely inter- 
ested managerial superior.” This process cannot 
be left to chance but must be part of an orderly 
programme. The most effective way that has 
been found of finding and bringing on men for 
top posts is to develop “ assistant to ~ positions 
which are miniatures of each key management 
jobs. The problem here is to find which key 
posts are most suitable for * assistant to ” treat- 
ment, and to ensure that the holders of these 
jobs are able and willing to act as coaches. 
In fact, wnat it all seems to amount to is 
that managers are born but may be made. That 
the best way to learn management is to manage. 


Disembargo 


The considerable pressure of European industry 
upon Governments to relax the controls restrict- 
ing trade with the Soviet Bloc and China has 
resulted in a major revision of the embargo lists. 
The British Government announced last weck 
that agreement had been reached by the Paris 
Consultative Committee to confine embargo 
lists to items of “real strategic significance.” 
The announcement was acclaimed as a big step 
forward in freeing East-West trade from 
‘unnecessary and out-of-date control.” The 
Association of British Chambers of Commerce 
in particular greeted the move with considerable 
satisfaction. 

British manufacturers will have to wait until 
the finalised list is published, probably on 
August 15, as work on certain technical details 
is still going on. Certain anomalies remain. 
For example, the export of atomic power stations 
continues to be barred. But, as the electrical 
machinery manufacturers point out, their part in 
this is common to both nuclear and traditional 
thermal power stations. It is unrealistic, there- 
fore, to ban what could become a major item of 
export. The fact that competition is likely to 
be encountered in neutral markets from Soviet 
reactor makers suggests that common sense has 
not yet asseried itself in Paris. 
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Letters to the Editor 


REPORT ON 
PRACTICAL TRAINING 


Sir, Anyone criticising the Institution of Mech- 
anical Engineers’ report on practical training 
should begin by commenting on his own training, 
since any opinions must be powerfully influenced 
by this experience. A description of this experi- 
ence will enable the reader to understand the 
emotional content of the criticism. 

My own practical training began with carpen- 
try lessons at preparatory school, and at volun- 
tary metal workshops at Rugby School. A 
long vacation after my first year at Cambridge, 
spent with the British Thomson-Houston Com- 
pany Limited, was followed by a_ two-year 
graduate apprenticeship with the English Electric 
Company Limited, at Stafford, from 1937 to 
1939. 

At the English Electric, | was fortunate in being 
one of the second small batch of graduates to 
be trained after the depression; we were few and 
we were treated as individuals and we were 
watched by the senior staff. My first nine 
months were on the shop floor, spending one or 
two months each in a variety of shops, including 
the testing shop. It taught me little and I found 
it boring and frustrating. I was ready for 
responsibility and I had none. I had questions 
to ask on shop practice and no one could tell 
me * why ~ anything was done. It was not until 
the end of this period that I discovered a German 
book which discussed in a satisfactory manner 
how a lathe tool really cuts. Similarly, while I 
rubbed shoulders with the men, I only discovered 
after much searching such th:ngs as the reports 
of the Indusir:al Health Research Council. 

By contrast, a month on the company’s stand 
at the Empire Exhibition in Glasgow was 
invaluable. I realiy started to learn seriously 
and to understand workshop practice when | 
went inio the jig and tool drawing oifice, and | 
soon found myself asked to take over from a 
draughtsman who had fallen ill—responsibility 
teaches rapidly. However, it was three months 
as a progress chaser in the switchgear department 
which really taught me how the manufacturing 
system was meant to work, how it broke down, 
how to get it going again, how it could be 
by-passed, and why jobs disappeared under 
benches. This period taught me far more about 
manufacturing processes than working on them 
had ever done. The stimulus, again, was 
carrying responsibility, even in a minor capacity. 
My final period, as office boy to the general 
manager of works, that great man John Rogers, 
was superb experience, enabling me at an carly 
age to see the company as a whole. 

Much of my criticism of the report is inherent 
in the foregoing paragraphs. We would all 
accept that a thorough training cannot be com- 
pressed into two years and know of many firms 
that deliberately swing young engineers from 
experience to exp.ricnce until they are about 
thirty. i was fortunate in having very diverse 
experience, but | am clear that I did not spend 
long enough on mechanical design on the draw- 
ing board, and this is a perilous weakness in 
many graduate engineers to-day. The first years 
of training are of the greatest importance, for 
obvious reasons: they mark the transition of the 
graduate from the leciure theatre to industry, 
and, to a laige extent, the pattern of this first 
formal two-year apprenticeship will determine 
whether the young man wili readily accept that 
the theoretical insight and analytical attitude 
he has acquired at the univeisity has meaning and 
value in an industrial context. 

The twin pillars of our civilisation are the use 
of tools and the usz of books; neither is adequate 
without the other. This report is concerned in 


part with the teaching of basic tool skills to 
graduate engineers; a task that is made necessary 
by the grotesque distortion of values in our 
schools, which separates tool using as an inferior 
activity, suitable only for junior classes and for 
grammar-school 


schools of less than status. 
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Continuing Letters to the Editor 


In this situation, any report on practical training 
must seek to integrate tools and tool using with 
the complex theory that underlies the practical 
activity; it is essential that this report should 
be extended to include the sort of reading that 
men should be engaged upon to illuminate the 
fundamentals of what they are doing. Excellent 
work has been publishcd on how chips are pro- 
duced and why tools chatter, to name but two 
of the questions to which a “ skill.d craftsman ” 
instructor is unlikely to give satisfying answers. 

The report must concern itself with reading 
matter, because it is the heart of any educational 
process that it equips a student not only with 
knowledge but with the means of extending that 
knowledge for himself in later years, and this can 
most cfticiently be done through books. It is 
admittedly a weakness of university engineering 
education that for various good reasons too little 
learning is by reading and that we spend a 
disproportionate amount of time in lectures. 
It is not neccssary for the Institution to encourage 
this error in graduate training, when the subject 
matter is different. 

The report providzs an admirable series of 
drawings of test pieces; it entirely fails to provide 
a typical work study or rate fixer’s job card for 
each, so that the apprentice may see what is 
bogey for each job. It is a continuing criticism 
of the whole report that its suggested pattern of 
exposure for a short time to cach of many different 
manufacturing processes will not give the appren- 
tice a proper insight into the technological, 
organisational and social complexitics of any 
one of them. If I could have my basic training 
again, I should like to have four to six weeks in a 
training shop being intioduced sysiematically 
to the theory, pracuce and control of the whole 
range of manufacturing processes, not by a 
crafisman but by someone who asked the right 
sort of quesiions and knew where to send me 
to seaich in che Iiteraiure for the answers. | 
should then like to stay On One general-purpose 
machine, lathe, capstan or milling mach.ne, on 
a variety of jobs in a production shop until I 
could reguia.ty carn a reasonable bonus; this 
might mean four to six monihs, bui at the end 
I should ieally know the limitations and poten- 
tialities Of one typical tool. I shouid understand 
the meaning of picework and che ramifications 
of formal and informal shop oiganisation. In 
shori, because | kiiew one process and its 
environment in depih, I should be in a position 
to learn readily any Ocher process chat | might 
be calicd upon to maser. Th.s learning of ovher 
processes wouid not necessarily be part of my 
foimal appiemicesh.p; one deep siudy supple- 
mented by the general overall knowledge gained 
during a job similar to thar of a progicss chaser 
would be adequaie. 

Elsewheic, che Instituuion has recenily laid 
down that ““exempiion fiom Part IIL of the 
Instituuion examuinarion wall only be allowed to 
Graduatcs who have compleicd cou. ses of siudy 
in Indusimal Adm.nisuration and have passed the 
University Exam.nauon in chat suoject as part 
of the Degive Couise.” 

The Insatucion couid have done a gi cat service 
to education, and it can sill do su, if it had 
considered move carefully the inag.auon of the 
study of mdusivial adminisuauon wich practical 
traiming. As it is, the new Part HL reguiations 
are a d.rect invitation to uMiVversics and tech- 
nical coll.ges tu push in a laige siab of Icciuics 
on industial administration, which must inevit- 
ably Le done at the expense of the at.aly.ical and 
design aspecus or Wieir COurses—c.iliiciry uNncces- 
sarily. Wal the Llasiitution grant exempton if 
men have passed suitable examination papers 
without attending icctures? Ii so, they should 
say SO, lor here ws a Subject that Cun Le learned 
from books at this level, aid should not te the 
cause for more lectures. AL tie oider univer- 
sities tie Maik of tie Lest Men In the arts subjects 
Was that they neve: attended icciures, but read 
tor themselves. 

The Insutution should say tirmiy now that no 
exempuon wail Le given for the Part il examina- 
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PRESSED STEEL MOTOR CYCLE 


A complete break with conventional motor cycle 
design has been achieved in the Leader announced 
by Ariel. The main structure is a deep pressed 
steel box extending from the steering head to a 
point above the rear wheel. The fuel tank is 
carried inside it and below it are three brackets 
from which hang the power unit, transmission 
and the trailing arms carrying the rear wheel. 
Additional steel panels enclose the entire mechan- 
ism, giving the weather protection of a scooter, 








and there are deep metal luggage panniers on 
each side of the rear wheel. A wide Plastics 
windscreen merges into a full width stee] leg 
shield. The front wheel is carried on trailing 
arms reacting against coil springs and hydraulic 
dampers, the whole suspension mechanism being 
contained inside the pressed steel front fork. 
The dual seat swings up giving access to battery, 
tool kit, tyre pump and fuel filler. In the place 
usually occupied by the fuel tank is a lockable 
parcel container. Inside 
it are controls for steer- 
ing lock and seat lock 
which cannot be tamper- 
ed with once the parcel 
box has been closed. 

The engine is a loop. 
scavenged paralle!-twin 
two-stroke of 249 ¢¢ 
giving 16 b.h.p. at 6,400 
r.p.m. It is mounted 
as a unit with a four- 
speed gearbox, the drive 
between the two being 
by enclosed chain. The 
machine weighs 300 Ib 
(136 kg) has a maximum 
speed of 70 m.p.h. (111 
kmh) and is said to give 
a fuel consumption of 
80 to 90 m.p.g. at 40 
m.p.h. 


VOLKSWAGEN IN THE VAN 


The accounts for 1957 show that Volkswagen 
easily led the German industry with a total pro- 
duction of 472,554 vehicles, an increase of 19-4 
per cent over 1956. Car output, at 380,561, 
was up 14-2 per cent. Production of trans- 
porters was 91,993—an increase of 47-2 per cent. 
Turnover, at 2°26 milliards of DM, was up 
26-4 per cent, reflecting the higher proportion 
of transporters in the total production. Divi- 
dend was retained at 12 per cent. Towards the 
end of 1.57 the 2-millionth Volkswagen was 
delivered; production was running at over 2,100 
per day and there are now over 41,000 workers. 
Volkswagen now make more cars than the com- 
plete automobile industries of Italy or Canada. 
A big programme of mechanisation in the press 
shop hs been completed and a new highly 
mechanised spare parts store brought into use. 
The Brunswick transporter plant now makes 
front axles for all models and a new factory near 
Kassel is to be built to produce spare parts for 
obsolete models. 

The law suit brought by the Association of 
Volkswagen Savers, who made their weekly 


tion—the Institution of Civil Engineers offer a 
precedent—but that it may be taken only on 
completion of practical training. Systematic 
reading in the sciences lying behind industrial 
administration, its theory and its practice, would 
be considered to te part of practical training; 
and a reading list should be prescribed. This 
approach would relieve already overloaded under- 
graduate courses, would transfer this part of a 
man’s theoretical education to a time when it 
ran parallel with his practical training, and would 
encourage all young professional engineers in 
reading and learning to use books. 

To quality to sit tor Part Ill a man would have 
to produce properly-kept note books, illustrated 
with adequate sketches covering his practical 
training. This is common practice on _ the 
Continent, and in Germany the technical univer- 
sities will not grant a degree to a man who has 


payments to the Hitler Government for cars 
they never received, continues. Volkswagen 
recently offered a discount of DM 500 (£424) on 
each car bought by members of the Association 
or a cash payment of DM 250 (£214) to those 
who abandoned their claims, but the Association 
is demanding a discount of DM 1,379 on the 
price of the standard model. This would leave 
the Company DM 2,411 which the Association 
maintains would fully cover production costs. 
Meantime the plan to denationalise Volkswagen 
is still held up by a dispute between the Federal 
Republic and the State of Lower Saxony over 
the ownership of the Company. 


x ke * 


We regret that the note relating to the | August 
cover picture was incorrect. The ship’s cable 
laying gear illustrated is for handling submarine 
telephone cables with rigid repeaters. A com- 
pletely new approach to the design of cable 
laying equipment has been necessitated by the 
development of the British rigid repeater. 


not produced such evidence of his practical 
training. 

This letter, Sir, is long; even so it does not 
contain specimen courses. It does not, because 
I believe that they are nonsense. So long as a 
young man has to take responsibility in a series 
of jobs connected with design, manufacture, 
maintenance, sales and accountancy he cannot 
go far wrong provided that he can be watched 
as an individual by senior professional engineers. 

This implies that far more firms must play 
their parts in taking one or two graduates a ye 
for training. 

Yours faithfully, 
D. B. WELBOURN, 
M.1.Mecu.E., A.M.I.E.E. 
Engineering Laboratory, 
The University, Cambridge. 
1 August, 1958. 
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piant and Equipment 
PORTABLE CONVEYOR 


For the many occasions when a portable conveyor is needed, as for 





version treatment is applied to all the working 


























pletely sealed by the cover and there is no 





S On instance for lorry loading, as shown in the illustration, the Manufacturers 
Sticg Equipment Company Limited, Sutton Road, Hull, have developed the 
leg Rapistan Stevedore Junior. The modcl illustrated is available in standard 

iling lengths of 10 to 20 ft in multiples of 24 ft, and the belt width can te 

lulic 10in or 16in. At maximum elevation the head is 75 in above the foot 

cing (corresponding to an angle of 34°) for the 10 ft model; as both ends 

ork. can te adjusted for height, a wide variation is possible, in fact 

ery, the conveyor can also te tilted downwards to an angle of 27, at 

lace which condition the drive is 74in above ground and the feeder is 

able 13in above, giving a net fall of 61 in. It is also possible to have 

Side the conveyor horizontal at any height Letween 22 in and 614 in above 

eer- the ground. 

ock Power is provided by an electric motor, either $ or } h.p., drawing 

er- from any convenicnt mains suppiy. The direction of the belt 1s 

rce| reversible. Identical feeders are fitted at both ends to enable cartons 
to be rolled on and off. These feeders can be adjusted to remain hori- 

Op- zontal whatever the angle of the belt. The standard belt speed is 65 ft 

win per minute. A lighter aluminium modei is also available. Both ends of the Rapistan Stevedore Junior can be adjusted for height. 

cc 

100 

n VARIABLE-SPEED PULLEY MARKING PENCIL 

to pe reg ~ the design So FOR GLAZED SURFACES 

; ariable-speed pulley are announced by Industria : : ” 

. Drives yarn 4A Uxbridge ty Ealing, The Swan * All-Stabilo ~ is a black lead pencil 
London, W.5. Referring to the cross-section that will mark on plastics, china, glass and all 

il shown on the right, the design of the pulley has — ree aA a anes ba Praag and 

wn been simplified by making use of splines a in — ns, Paes Paes Cee, 

of place of keys on the sliding surfaces, by vcducing /5/79 Farringdon Street, London, E.C.4._ Par- 
ihe number of working parts and by the use ticular claims for it are that it is non-dusting 

40 of a new cover A, fitting tightly against the and water-proof, but can be removed from paper 
moving pulley cone c. The special spring d is by a pencil erascr and from other surfaces by a 
designed to reduce the pressure against the damp cloth. It can be used as a normal pencil 
sides of the belt at all positions, particularly at and, being very dense, can te used for photo- 
bottom pitch-circle diameter, thus ensuring a copying. 
longer belt life, lower running temperature and KY Wr . 
easier setting. The spring pressure can be set thy 
by means of a screwed adjusting ring e, to FINNISH 

‘Ss suit the particular horse-power to be transmitted. 

n The use of splines instead of keys is an f a STRADDLE CARRIERS 

Nf oti ic ae¢ > 7 ate 2Ac a ee 

i =... —__i— Now available in this country through Materials 

C cant. Tho elas of the epliens ts te venvide Handling Equipment (Great Britain) Limited, 

360 of engagement around the mating surfaces 40a Dover Suen, Sennen, SF. are the f innish- 

C of the pulley cones, thus giving a smooth sliding riage lg nage Capernenannaee ay ae . 

2 cies tan ens te “knocking smeiaied eeeanrre is shown in the accompanying illustration. The 
ai cemetttions bee ta aoe coe. ben 43 through the improved Sextct cCarricrs are made in three sizes with capacities 
were never designed "gg sliding cain” variable-speed pulley. of 5, 7 and 10 tons, there being two versions of 

’ " Aetidben* untested emia tnt. the 5 ton model, with different load apertures, 

| and three of the 10 ton model. 





surfaces of the pulley. This prevents fretting 
corrosion, scufting during early life, and provides 
a pre-lubrication film which cuts out the need 
for frequent applications of grease lubricants. 
A higher degree of thermal conductivity is 


obtained, allowing for cooler running of the 
The working parts are com- 


pullcy and belt. 





When a barrel is rolled on to the cradle of the 
machine it is automatically raised and discharged 
on to the lorry. 





possibility of dust clogging them or of rusting 
due to damp atmosphere. The cover can be 
removed easily whenever it is necessary to apply 
grease or to examine the working parts. 

Industrial Drives state that they will soon be 
producing a full range of the new pulleys in 
various sizes. 


BARREL LOADER 


A machine for loading barrels on to lorries has 
recently been added to the Brimpex range made 
by the Industrial Machine and Equipment 
Company (Brimpex) Limited, 41 Murray Road, 
London, S.W.19. Shown in the accompanying 
illustration, it is designed to enable one man to 
load 40/45 gallon drums at the rate of 250 per 
hour. The action is fully automatic. 

The operator rolls the barrels up the ramps on 
to the cradle of the machine which then rises 
to the level of the lorry body. The barrels rest 
on a roller and against telescopic guides at the 
rear which adjust themselves automatically to 
the lorry height. At the top the barrels 
roll down the unloading ramps with suificient 
impetus to reach the end of the lorry, and 
the cradle automatically returns to the bottom 
again. 

Power is supplied cither by an electric motor 
or by a petrol engine as desired. The unit can 
be mounted on a trolley, as shown, when it can 
be wheeled by one man to the required position, 
or fixed installations are also available. 


Lifting and lowering of the load is achieved 
by hydraulic clamps which can be swung out- 
ward about 6 in to clear the load. This arrange- 
ment also allows for centring the loads, and 
these are usually stacked on bolsters or pallets 
to ease the handling. All models have road 
speeds of up to 28 m.p.h., and power-assisted 
steering is standard on the 10 ton size and 
optional on the other two. The normal arrange- 
ment provides for four wheel steering. Power is 
supplied by a Perkins P4 engine driving through 
a five-speed David Brown gearbox and there are 
many other British-made parts, including Bendix 
brakes, a Plessey pump, Borg and Beck cluich, 
and Marles steering. 





The Valmet straddle carrier is made in three 
sizes of 5, 7 and 10 tons capacity. 
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Continuing Plant and Equipment 
The new Overband electromagnetic separator recently developed py One 
Industrial Magnets Limited, 28 Station Road, Acocks Green, Bir. are 
mingham 27, provides automatic separation and discharge of tramp This 
iron in continuous-operation plants where a band conveyor og, in $ 
vibratory feeder type of carrier is in operation. The apparatus is worl 
shown in the accompanying illustration. This 
The separator comprises a steel frame, housing a_ heavy-duty also 
totally-enclosed magnet unit. Steel idler pulleys running on_ bajj A 
bearings carry a heavy-duty rubberised conveyor belt, fitted with adj 
moulded and riveted slats to assist in the discharge of iron. Fo, hea 
operation the overband separator is normally mounted across the main pov 
conveyor. The tramp iron is attracted to the revolving belt travelling of 1 
across the magnet face, and adheres to this until the belt leaves the and 
magnet, automatically discharging the extracted iron clear of the main re-i 
conveyor, and into a discharge chute. 0:0 
The main features of the new overband separator are its robust obt 
construction; a _ totally-enclosed magnet unit affording complete Me 
protection to the magnet coils; all intervening space in the magnet unit cer 
is filled with a special heat conducting compound, rendering the whole hei 
] unit impervious to moisture; the deep impinging field and double barrier cla 
Magnetic materials can be removed by this overband separator. magnetic field; and the absence of flux leakage. its 
all 
ho 
ELECTRONIC TANK GAUGE FURNACE TEMPERATURES PROBE o 
A licensing agreement has been made for Firth A _ positive means of providing a continuous to 
Cleveland Instruments Limited, Treforest Indus- record of furnace temperature conditions during pi 
trial Estate, Glamorgan, to manufacture the boiler start-up is now possible by using a T 
Gilbarco electronic tank level gauge in this traversing temperature probe developed by a 
country. The chief advantages of this gauge are Copes-Vulcan Division, Blaw-Knox Company, tC 
its accuracy (it will measure to within 6 in) and Erie 4, Pa., U.S.A. An adaptation of a retract- tl 
the fact that almost any kind of transmission able soot blower, the probe consists of a thermo- 
system can be employed. It will also operate in couple mounted on the end of the lance. Unlike g 
any liquid, irrespective of specific gravity, and at the soot blower, however, the lance does rot 
temperatures up to 450° F. rotate as it traverses back and forth across the 
The gauge consists of two main items: the furnace area. The chromel-alumel thermocouple 
sensing head and the servo-motor unit. The is suitable for temperatures up to 2,200° F, and 
sensing element is a small cylinder, at the lower protective tips are available for this and also 
end of which is an antenna of jin diameter. for 1,600° F. 
Radio frequency signals are transmitted from For temperatures above 1,000° F, the lance is | 
the electronic control to the antenna. This air cooled. The cooling air, 250 cu. ft per min 
emits a return signal varying in strength accord- at l00Ibpersq.in, is introduced into the 
ing to the depth to which it penctrates the liquid; travelling carriage from which it flows through __ . 
the normal distance being approximately 4}; in. a small annular space existing between the lance Temperatures up to 2,200° F can be measured by 
The return signal weakens as the liquid rises wallandafillertube. After flowing through the an extending probe. 
above this value and causes the servo unit to lance at high velocity, the air is discharged 
adjust the height of the cylinder as a whole until through two nozzles mounted diametrically couples mounted within the furnace pass traversed 
the antenna is again at 46 in penetration. opposite each other I14ft from the end of the © by the probe. Control of the driving motor is 
Similar corrections are made if the level falls. probe and slanted backward. Discharged air such that the probe can be stopped at any point 
Connected to the servo unit is an indicator does not affect the temperature readings. along its path, or it will automatically traverse 
reading in feet, inches and sixteenths from which The traversing speed of the probe is 6ft per back and forth until stopped. In full retract or 
the liquid level is known. min and the lag between probe position and “park” position, the thermocouple is with- 
Apart from reading the level in a tank, the corresponding temperature of the thermocouple drawn from the furnace. 
gauge can be used to indicate the interface of is approximately | second. If a multiple-point When used with a two-pen recorder, one pen 
two liquids and can be equipped for the auto- temperature recorder is used, an additional registers temperature and the other the probe 
matic selection of temperature-averaging resist- delay would be introduced depending upon the position, which gives an instantaneous picture 
ance thermometers. number of positions, Actual temperature values of conditions within the furnace. Position of the 
registered by the probe is registered through a 3,600° (10 revolu- 
probe are within 10 tions) potentiometer connected into the indicator 
of readings taken or recorder circuit. The complete temperature 
from test thermo- probe is available in lengths up to 30 ft. 
PIPE WELDER 
For the butt welding of two lengths of pipe, Quasi-Arc Limited, Bilston, 
Staffordshire, have developed the machine shown in model form in the 





accompanying illustration. It will accommodate pipes up to about 40 ft 
long and from 6 in to 38 in in diameter. 

The two lengths of pipe rest on ball castors in the V form supports, 
which not only allow the pipe to revolve but also to be withdrawn axially. 
Two pairs of large diameter rolls, each pair driven by a $h.p. motor, 
rotate the pipes during the welding operation at surface speeds from 
7in to 70in per minute. The motors are supplicd with direct current 
from a motor-driven generator with Ward-Leonard control to produce 
the required speed range. 

Pipes between 6 in and 26 in can be rotated without any adjustment 
to the height of the driving rolls, apart from that required to engage 
and disengage the pipes. This adjustment is made by a hand wheel. 
The pillar carrying the welding head forms an integral unit with the 
roller bed frame, and the arm is counterbalanced. The head has the 
standard vertical and transverse slides for fine adjustment. Fusarc/60., 
Fusarc or Unionmelt processes can be used. 





Pipes up to 38 in diameter can be welded in this machine. 
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COPYING LATHE 


One of the machines for which Newman Industries, Limited, Yate, Bristol, 
are the agents in this country is the Heid “* Neomat” copying lathe. 
This tool has the great advantage that the centre height can be adjusted 
in such a way that the cutting force when operating on large diameter 


work still falls within the front shear of the bed. 
This allows higher rates of metal removal and 
also gives longer tool life between regrinds. 

As may be seen from the illustration, the 
adjustment of height is made by moving the 
headstock on inclined slides; the operation is 
power-driven, but the corresponding adjustmeni 
of the tailstock is performed by a hand wheel 
and screw. Vernier scales are provided to 
re-align the centres, giving an accuracy of about 
0:0003 in per foot; greater precision can be 
obtained by using a test bar and dial indicator. 
Model VK/56 will accommodate 10 ft between 
centres and the adjustment changes the centre 
height from 15} in to 22}in. One of the main 
claims for this lathe is that it will copy-turn over 
its entire length; the electromagnetic tracer 
allows following through 180°. The template 
holder will take four templates at a time so that 
their contours can be copied successively merely 
by indexing the holder. 

A square toolpost with accommodation for 
toolholders on three sides, enables the tool 
position to be varied to suit the centre height. 
The toolholder is clamped in position by a cam 
action. This facilitates the grinding of cutting 
tools without the need to remove them from 
their holders. 

The front shear of the bed has a V section 
guideway for the saddic bearing, continuously 


RADIAL DRILLS 

Recent additions to the range of Kerry radial 
drills made by Qualters and Smith Brothers, 
Limited, Crookes Street, Barnsley, are the models 
E.3 and E.4, which have useful reaches of 37 in 
and 49 in respectively. One is shown in the 
accompanying illustration. 

The column consists of an inner and an outer 
member, the latter revolving on roller bearings 
and equipped with a clamp to lock it in position. 





The E range of radial drills has a capacity of 
1} in for steel. 


The arm is raised or lowered by a hand lever 
Which automatically returns to the central 
(neutral) position where it locks the arm. A 
|} h.p. motor provides the power for raising and 
lowering. A safety nut is provided to guard 
igainst the arm dropping in the event of a failure 


Centre height is adjus- 
table by moving head 
and tail stocks on the 
inclined slides. Copy 
turning is possible over 
the entire lensth. 


flooded with oil and protected over its entire 
length by telescopic stainless steel guards. The 
rear saddle guide is partly covered by a guard 
extending towards the headstock; oil-bath 
lubrication is also provided for the hardened 
and ground cross slide screw. The apron 
incorporates electromagnetic reversing clutches 
controlling the longitudinal and _ cross-feed 
motions. Feed tripping is ensured, indepen- 
dently of the cutting load, by adjustable stops 
in conjunction with electric precision limit 
switches, which open after 0-0004 in displace- 
ment. 

The Heid electromagnetic tracer control is an 
integral part of this machine and therefore does 
not involve the mounting and removal of com- 
plicated accessories. It can operate at any centre 
height without previous adjustment. 


of the elevating nut. A safety clutch is also 
fitted to the elevating mechanism. The head 
moves along the arm on needle roller bearings 
and is hand-clamped in position. A 3h.p. 
motor drives the gearbox, which offers a choice 
of nine spindle speeds. Quick hand traverse, 
fine hand feed and three rates of power feed are 
provided. The spindle is bored No. 4 Morse 
taper. 

The maximum capacity of the 
14 in for steel or 1} in for cast iron. Standard 
motors are for 400/440 volts SOcycle_ three- 
phase supplies. Additional equipment available 
includes a box table, a tilting angle table, machine 
lighting, suds equipment and loose auxiliary 
bases. 


machine is 


HEAT EXCHANGER 


A heat exchanger using coiled tubes has been 
developed by British Boiler Accessories Limited 
62/3 Fenchurch Street, London, E.C.3. An 
example is shown in the illustration. The special 
claims are a high overall heat transfer, compact- 
ness, and the fact that stresses are taken up by 
the spring in the tubes, since they are formed in 
helical coils. 

The outer casing is a fabricated steel jacket 
and the tubes can be of copper, steel, aluminium 
or other material. Steel tubes are welded in 
the end plates but other materials are fixed by 
ferrules. The tube plates are rigidly fixed in 
the tute jacket without expansion plates or 
floating heads: vibration and expansion are 
taken up by the spring of the tubes. 

The standard size of tube in the “ Helitube ”’ 
exchanger is } in bore, which gives good contact 
area while maintaining turbulence. Owing to 
the formation of the tubes, the flow of the jacket 
liquid past them is almost at right angles to the 
flow within them, greatly assisting the heat 
transfer as it provides in effect a much longer 
contact path for a given overall size. The space 
required is also reduced by the fact that the 
exchanger is normally mounted vertically. The 
Helitube exchanger is being manufactured by 
T. H. and J. Daniels Limited, Stroud, who are 
the parent company. 
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The headstock has hardened and ground gears 
and shafis, the main spindle front bearing 
running on two precision taper roller races. 
The spindle has 21 speeds from 7-1 to 710 r.p.m. 
Change of direction and braking is effected by 
Heid electromagnetic multi-disc clutches without 
slip-rings. These clutches are self-compensating 
for wear. Controls for the spindle are positioned 
on headstock and apron. Lubricating oil in the 
headstock is circulated through the cabinet leg 
for cooling. 

The quick-change feed and screw-cutting box 
is totally enclosed with no tumbler, and has oil- 
bath lubrication. The drive from the headstock 
is through a telescopic shaft and spiral bevel 
gearing. There is a choice of 32 power feeds 
and 64 thread pitches are available for screw 
cutting operations. 


if: 


30 





Helically coiled tubes give better heat transfer 
and greatly increase the effective length. Space 
is also saved by the vertical mounting. 





Fig. 1 
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Atomic Review 


Strange Device 


_s praciical application of a new principle 
may call for apparatus that is entirely 
novel in form and concept. Sometimes the 
vehicle chosen to accommodate an idea is a 
mere adaptation of an existing design, as in the 
case of the motor car, early models of which 
resembled their horse-drawn predecessors; but 
occasionally the requirement is so revolutionary 
that the new plant must be designed virtually 
from first principles, given little more than its 
purpose. Even the fission reactor became 
associated with conventional power generating 
plant, but the thermonuclear reactor, which has 
yet to emerge, may well, from fuel input to 
electrical output, be wholly strange. The 
purpose of a fusion apparatus—or so it would 
seem at present—would be to raise the random 
energy of an ionised gas to such a level that the 
fusion reactions that occurred yielded a net 
power output. Some indication of the nature 
of such a plant may be gathered from the 
experimental apparatus already in use, certain 
examples of which are discussed below. 
Zeta et al 

Zeta la, which is a modified 
original Zeta equipment, is expected to be 
working within a few months. Zeta 1b, which 
will involve further modifications to enable the 
equipment to work at higher currents, will 
probably be in operation early next year. Zeta 2, 
which is a much larger concept in which attempts 
will be made to reach the * break even” point, 
is at present being designed. The mod fied 
Zeta will have ten times the energy input of 
the original version. It is reported that the feed 
from the condenser bank to the primary of the 


form of the 








Fusion 
Condenser assembly (45,000 joules) showing discharge tube and wiring. 


work at the Atomic Weapons Research Establishment. 


transformer will be by means of six conductors 
of 15 sq. in cross section. This design is expected 
to give more eificient use of the transformer core. 
Water cooling is likely to’be used. 

An account of the work of the UKAEA in 
the field of controlled thermonuclear reactions 
is given in the authority’s fourth annual report. 
At the Atomic Weapons Research Establish- 
ment, Aldermaston, effort is concentrated on the 
particular problem of achieving high temperature 
in the gas. The present approach is to heat the 
gas by the method of cylindrical shock heating 
compression. A_ straight discharge tube in 
which the current passes between plane electrodes 
and returns by way of a coaxial metallic sheath 
closely surrounding the tube is preferred for 
these experiments. 

To achieve the necessary high rate of rise of 
current that makes shock heating the dominant 
heating mechanism, the total circuit inductance 
has to be kept to a minimum—an account of the 
small prototyp2 equipment has been given in 
Atomic Review on a previous occasion (ENGRG., 
25 Oct. °57, p. 538). A larger bank designed to 
operate finally at 45,000 joules (30kV) has 
operated at 25 kV, and given a rate of rise of 
current of I-5 million million amperes a second, 
in deuter.'um. The initial rate of rise of current 
into a short circuit can be as high as 5 10'? 
amperes per second, a figure exceeding any so 
far published. 

As was found with the prototype equipment, 
the number of neutrons produced with the new 
apparatus was much less sensitive to applied 
axial magnetic fields than would be expected if 
the neutrons originated in instabilities of the 
* sausage ~ type. But it has been found possible, 
by gradually introducing 
additional inductance 
into the circuit, to change 
the mechanism of neu- 
tron production so that 
the emission is then 
sensitive to an applied 
magnetic field. The 
Authority find these 
experiments very re- 
assuring in their trend, 
and consider that the 
particular fast shock 
equipment in use intro- 
duces new features. It 
should be possible with 
the new equipment, 
already able to yield 
about 10,000,000 neu- 
trons per pulse, to 
achieve better under- 
standing of the impor- 
tant phenomena in the 
discharge and, in par- 
ticular, the heating pro- 
cess. In principle, the 
method of shock heating 
is applicable to many 
types of machine; in 
particular Zeta 2 will 
make use of the princi- 
ples discovered with the 
Aldermaston equipment. 
Fusion by Injection 
The DCX thermonuclear 
experiments at Oak 
Ridge National Labora- 
tory were mentioned in 
Atomic Review last 16 
May and an illustration 
of the equipment used 
has also been published 
(ENGRG., 18 July, °58, 
p. 73). Inarecent paper 
“ High Energy Steady 
State Injection Into 
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Thermonuclear Devices: The Luce Ignition 
Scheme,” by Dr. A. Simon, an assistant directo, 
at ORNL, a more detailed description of this 
approach is given. ORNL is opziated by the 
Union Carbide and Carbon Corporation. 

The method, illustrated in Fig. 2, consists of 
the injection of an energetic molecular ion across 
a magnetic field. An arc discharge situated jp 
the field dissociates the molecules and the 
atomic ions, moving on smaller radii, are trapped 
in the field. Normally the trapped ions would 
circulate until a charge exchange occurred with 
one of the neutral gas atoms in the system, 
When this occurs, the fast ion becomes a fast 
neutral particle and is lost to the system. A cold 
ion remains. The charge exchange will occur 
long before any appreciable energy loss, deflec- 
tion, or nuclear reaction has occurred. 

Thus no further progress can be made until 
the neutral background is reduced. For example, 
at 300kV, which is well beyond the charge 
exchange peak, the charge exchange cross- 
section is still 2 10-'® sq. cm in deuterium gas, 
while the Coulomb deflection cross section js 
about 10-** sq.cm. Therefore, the neutral pres- 
sure would have to be reduced to less than | part 
in 10> of the ion background before a plasma 
could begin to form. By direct pumping this 
would require an initial pressure of the order of 
10-° mm of mercury, or less. Fortunately, the 
trapped beam itself helps to destroy the neutral 
gas in the plasma region. 

There is a critical point at which the neutral 
atoms are being destroyed just as fast as they 


are entering from the vacuum manifold. After 
this point, the plasma builds up; the critical 
point has been named the * burnout.” For a 


o 


spherical plasma volume with radius equal tc 
that of a 300 kV deuteron moving in a field o 
about 10 kilogauss, the critical current a 
10->mm of mercury would be 800mA; at 
10-7 mm it would be 8 mA. 

When burnout has been achieved the hot ions 
are degraded in energy by collison with cold 


~- 


| 
1 Molecular lens 


| 
| 
| 
Y 
| 
| 
Trapped Y 
Atomic Ions fe 





x AG 
7 GH -- - Pal Magnetic Ficld 
-A-- ee ee Produced by 
: Ya ~——— x : sie 
AA gen wn Mirror Coils 
% i Se 
a 
(5487 A) ENGINEERING 
Fig. 2. In the DCX method, under investization 


at the Oak Ridge National Laboratory, molecular 
ions of high energies are dissociated in an arc 
and trapped in a steady magnetic field. The 
number of neutrons evolved should indicate 
unambiguously whether fusion takes place. 
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Fig. 3 The energy balance of an idealised DCX 
apparatus. The final temperature is determined 


by the balance in energy between the energy feeds 
shown by the dotted lines and the energy lost by 
bremsstrahlung. 
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electrons. in the steady state the electrons will 
gain enere and the ions be degraded until 
Coulomb scattering becomes more important 
than energy loss. At that point a plasma would 
form and « potentially thermonuclear condition 
would have been reached. — 

A simple model, shown in Fig. 3, can be used 
to indicate what the final plasma temperature 
might be. The ions enter at a single value E, 
and are degraded in energy until they go into 
a Maxwellian plasma at some temperture T, 
and density N+. The final temperature is 
determined by the balance in energy between the 
energy feeds (shown by dotted lines) and energy 
lost by bremsstrahlung. The ion density is 
determined by the balance between input current 
and mirror loss; the electron density is deter- 
mined by the requirement of space charge 
neutrality. This is an optimistic model; for 
example, there is no provision made for an influx 
of cold electrons. 

The results indicate that with 300 kV injection 
energy the plasma would form at an average 
energy of about 280kV and the electrons at 
180 kV. With an input current of | mA, for 
example, this would then produce a plasma 
density of about 10'* particles per cu.cm. Less 
optimistic models still give encouraging results. 
For example, if ten times as many cold electrons 
as hot ions enter the system, and if such electrons 
must be heated up to the electron plasma tem- 
perature before they can escape, a final average 
ion temperature of 90 kV and an electron tem- 
perature of 23 kV is found. 

An important advantage of this scheme is the 
fact that there should be no ambiguity about 
the arrival at the thermonuclear state. For 
instance, in the example given above, total yield 
from the volume should be about 10'* to 10'* 
neutrons per second when an ion input of | mA 
is applied. The same current of ions fired into 
a solid deuterium target wouid yield only about 
10° neutrons per second. 

There are many possible difficulties. The arc, 
for example, may have some _ unfavourable 
features. Fortunately, one of the most serious 
that might be expected is known to be absent: 
less than | in 10° fast protons (300 keV) suffer a 
charge exchange in passing through the arc. 
The presence of the are may contribute im- 
purities in addition to moderately cold electrons. 
But it should be thought of as a “ plasma 
igniter” rather than a permanent feature. 
Once a partial plasma is formed it is hoped 
that the are could be shut off, leaving the plasma 
to produce the necessary molecular breakup. 
If the plasma is well above the ignition point the 
high-energy injection could be shut off entirely 
and cold feed used to sustain, and even increase 
the plasma. 

Other possible difficulties include partially 
ionised impurities, heat conduction to the walls, 
and instabilities. Heat conduction to the walls 
may be serious, but it is likely that in the future 
it will be decided to compress the plasma after 
its formation; if so, this will remove the heat- 
transfer problem. The question of instabilities 
is still very much an open one, particularly since 


the theoretical assumptions to date make use of 


hydrodynamic models that are far from valid 
and ignore the effect of electric fields. But a 
Steady-state device is an excellent one for study- 
ing the possible onsct and control of these 
instabilities if they exist. 


La Ronde et La Lignée 


_ The French journal, Electricité, reports that 
in France, cxperiments on thermonuclear fusion 
are in progicss at the research centre of Elec- 
triciié de France, Fontenay-aux-Roses. They 
are carricd out by a team of research workers 
under the direction of M. Huberi. Two machincs 
are used. One is toroidal but is smaller than 
Zeta; it was shown under construction in 
Atomic Review last 7 February. The oihcr is 
cylindrical, 20cm in diameter and 50cm in 
length. Certain measurements have indicatcd 
temperatures of | million degrees, together with 
neutrons. About 200 million francs have bcen 
Set aside in France for thermonuclear research. 


Notes and News 


High-Temperature Gas-Cooled Reactor 


In a recent statement, Mr. Harold Macmillan, 
the Prime Minister, announced that it had been 
decided on technical grounds that the homo- 
geneous aqueous reactor system would not be 
suitable at present for a major research and 
development effort, either by the United King- 
dom Atomic Energy Authority alone or as a 
joint programme under the European Nuclear 
Energy Agency. Discussions, he said, were now 
in progress in the Agency about a joint research 
programme on the high-temperature gas-cooled 
reactor, a system which held considerable pro- 
mise for the generation of power, but which had 
not yet been investigated in detail. The pro- 
gramme would include the construction of an 
experimental reactor in the United Kingdom. 


Advanced Gas Cooled Reactor 


As previously reported in Atomic Review, the 
design, construction and operation has been 
undertaken of a carbon dioxide cooled, graphite- 
moderated reactor experiment operating at a 
temperature intermediate between the improved 
Calder Hall type of reactor and the high- 
temperature gas-cooled reactor system. Further 
information concerning the project, which was 
begun in September, 1957, is given in the recent 
UKAEA annual report. The present intention 
is to use beryllium-clad 
uranium oxide as fuel, 
but the reactor will be 
designed in a way that 
permits alternative forms 
of high-temperature fuel 
to be tested on a large 
scale. The uranium 
oxide will be enriched to 
about twice the normal 
concentration of ura- 
nium 235, which should 
permit higher burn-ups 
to offset the greater 
initial cost of beryllium 
cans and enriched fuel. 
The lower capital cost 
of the advanced gas- 
cooled reactor will off- 
set the falling load factor 
which will inevitably 
occur as nuclear power 
supplies an increasing 
proportion of the na- 
tion’s electricity. It is 
also possible that this 
reactor system might, in 
a scaled-down version, 
be suitable for merchant 
ship propulsion. The main factors to be in- 
vestigated in design and operation of the ad- 
vanced gas-cooled reactor are: (1) the effects 
of operation at high temperature, high pres- 
sure, high neutron flux and high burn-up on 
beryllium-clad uranium oxide fuel elements 
(statistical information is required); (2) the 
effects of high temperature, high pressure and 
high neutron flux on the life of the graphite 
moderator; (3) the compatibility of carbon 
dioxide at high pressure and temperature with 
reactor materials generally; and (4) the control 
aspects of highly rated gas-cooled reactors. 
Stations commissioned after 1965 should benefit 
from these studies. 





Fig. 4 
zontally, it is contained in a concrete pressure vessel and may produce 40 kg 
of plutonium a year and 35 MW (electrical). 


The plant will have a mean core rating of 
8 MW (heat) per tonne of uranium contained 


in the fuel, with parts reaching a peak rating of 
almost 18 MW (heat) per tonne, which will 
provide a substantial lead over the ratings 
expected in the civil stations up to 1965. It ts 
proposed to site the reactor at an 
establishment, and work is expected to start in 
the third quarter of 1958. The reactor should be 
in Operation by mid-1961. 


Divergence de G2 


The French nuclear reactor G2 at Marcoule, 
shown in Fig. 4, became critical last 21 July. 


The French reactor G2 recently became critical. 


existing 
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The critical mass proved to be 22-5 tonnes as 


against 22-3 tonnes calculated. The pile 
operated at low power in air at atmospheric 
pressure and without cooling. Details of the 
reactor together with drawings were published in 
Atomic Review on 16 August 1957 and an account 
of the French atomic energy programme on 
9 August. The main distinctive features of the 
reactor are its horizontal arrangement and the 
use of a concrete pressure vessel, which also 
serves as shielding. 

The total charge of natural uranium will be 
115 tonnes comprising 36,000 elements 30 cm 
long disposed in the moderator in 1,200 hori- 
zontal channels. The moderator takes the form 
of a cylinder with its axis horizontal, 8-45 metres 
long and 7-80 metres in diameter including 
reflector. The 1,271 tonnes of graphite is 
divided into 16,402 blocks. The carbon dioxide 
coolant will be at a pressure of 15 kg per sq. cm 
(213 lb per sq. in) and will be raised to a tem- 
perature of some 350° C. G2 is expected to have 
a thermal output in excess of 150 MW, producing 
approximately 40 kg of plutonium per year and 
between 30 and 35 MW of electricity. There are 
four steam-raising towers. The industrial archi- 
tects for the project were la Soc.été Alsacienne 
de Constructions Mécaniques working to the 
requirements of the Commissariat a l’Energie 
Atomique. 


In the Swiin 
The French swimming pool reactor Mélusine 





Arranged hori- 


became critical on | July. It is the principal 
item of equipment at the Centre d'Etudes Nucle- 
aires de Grenoble, and is at present operating 
at low power. Ultimately it will operate at 
1-2MW. The Commissariat a_ lEnergie 
Atomique point out that about a year has 
elapsed between the commencement of construc- 
tion and the initial operation of the reactor. 
This, they say, demonstrates the effective 
co-operation between the Commissariat and the 
industrial group “ Indatom,” which was in 
charge of the construction. The fuel elements 
were supplied by the United States. 


NPD in Canada 


Construction at the site of Canada’s first 
atomic power station was to be resumed |. st 
month, according to an announcement by 
Atomic Energy of Canada Limited, Canadian 
General Electric Company Limited, and the 
Hydro-Electric Power Commission of Ontario, 
the three partners in the project. Known as 
NPD (Nuclear Power Demonstration), the 
plant will produce 20 MW of electricity that will 
be fed into Ontario Hydro’s power distribution 
system when the station goes into operation in 
1961. The NPD station will not produce power 
at a cost competitive with that produced by coal- 
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burning power plants. It will, however, serve 
as a pilot plant for stations with outputs of 
150 to 300 MW of electricity. Atomic Energy of 
Canada Limited recently set up a Nuclear Power 
Plant Division in Toronto to produce a prelimi- 
nary design for a 200 MW atomic power station 
known as CANDU (Canadian Deuterium Uran- 
ium Reactor). 

Work on the NPD site, which is about two 
miles from Rolphton, Ont., and 150 miles west 
northwest of Ottawa, was stopped last year to 
allow important technological advances to be 
incorporated in the design of the station’s reactor. 
The basic system pioneered at Chalk River—the 
use of natural uranium for fuel and heavy water 
for moderator—has not been altered in the 
redesign of the station, but a different type of 
vessel to contain the fuel and a new method of 
charging and discharging the fuel are to be used. 


Wolverine Project Dropped 


The proposal whereby the Wolverine Electric 
Co-operative of Big Rapids, Michigan, were to 
participate jointly with the USAEC in the 
development, construction and operation of an 
aqueous homogeneous nuclear power plant of 
10 MW _ capacity has been withdrawn’ on 
economic grounds. Information to be obtained 
from the operation of the Commission’s Homo- 
geneous Reactor Experiment No. 2 (HRE-2) is 
not expected to affect the decision on the 
Wolverine project. 


Sedium Coolant as Radiation Source 


The Atomic Energy Commission has con- 
tracted with Atomics International Division of 
North American Aviation for a feasibility study 
on the use of sodium reactor coolant at the 
Hallam Nuclear Power Facility as a high-level 
radiation source for industrial processing. The 
study will investigate the technical feasibility 
of using the radioactive sodium coolant for 
industrial radiation processing and of integrating 
such a radiation processing plant with the nuclear 
power facility being built at Hallam, Nebraska. 
Included will be a preliminary design study for 
the radiation processing plant. 

The 75 MW (electrical) facility at Hallam is 
being built by the Commission and the Con- 
sumers Public Power District under the Com- 
mission’s Power Demonstration Reactor Pro- 
gramme. Consumers will operate the plant 
upon its completion, expected in late 1961. 
Full power operation is expected in late 1962. 
Research and development work for the project 
is being done by Atomics International, under 
contract to the Commission. 

ESWR Simulator 

A simulator of the Argonne National Labora- 
tory’s Experimental Boiling Water Reactor will 
be exhibited at the Second International Confer- 
ence on the Peaceful Uses of Atomic Energy at 
Geneva, Switzerland, September | to 13. EKWR 
was designed to test the feasibility of the boiling 
water reactor in helping to meet the world’s 
anticipated power needs in the next 25 to 50 
years. The simulator, built by Leeds and 
Northrup of Philadelphia, Pa., for Argonne, 
will show realisticaliy the mechanisms and 
principles tehind the boiling water reactor. 
Chemical Reaction Reactor Cooling 

The use of the reaction CO, + CC." 2CO — Q 
has been suggested by Dr. Ing. Ugo Miranda as 
a means of thermal exchange in nuclear reactors 
in the June issue of L’/ngegnere (Milan). 
Atomic Energy Loud and Clear 

‘Many scientists will say that I have over- 
simplified the subject, but I think it is better to 
have a simplified picture than no picture at all,” 
observes Sir Christopher Hinton in his foreword 
to The A.B.C. of Atomic Energy, a booklet 
recently published by the B.B.C. The booklet 
is based on a series of seven talks which is 
being broadcast in the B.B.C. General Overseas 
Service (first programme 10 August), and in 
London Calling Asia (first programme 16 August). 


The talks, which are intended to dissipate the air 
of mystery popularly associated with atomic 
energy, are also to be broadcast in the B.B.C. 
English Service for Europe, and translations are 
being broadcast in many of the B.B.C. language 
services for Europe and in Spanish and Portu- 
guese for Latin America, in Arabic, Hebrew, 
Hindi, Cantonese, Kuoyu, Burmese, Malay, 
Thai, Japanese, Indonesian and Vietnamese. 
The booklet is obtainable, price Is. 3d., through 
newsagents and booksellers in the United 
Kingdom. It is also obtainable, post free, by 
application (enclosing a crossed postal order 
for ls. 3d.) to B.B.C. Publications (Atomic 
Energy), 35 Marylebone High Street, London, 
W.1. 


Packaged Nuclear Education 


A light-water moderated natural-uranium sub- 
critical reactor known as the model 9000, with 
detector and foil handling apparatus, forms part 
of a complete nuclear training laboratory 
marketed by the Nuclear-Chicago Corporation, 
223 West Erie Street, Chicago 10, Illinois. A 
manual provides instructions for more than 30 
classroom and laboratory experiments. 

Journal of Nuclear Energy 

Ln view of the ever-growing amount of research 
and development in atomic energy, the editors 
have decided to publish the Journal of Nuclear 
Energy in two parts (A and B) dealing respectively 
with basic reactor science and reactor technology. 
Part A will continue to be published monthly 
with little alteration and will continue to 
provide an outlet for papers dealing with the 
scientific, biological and economic aspects of 
nuclear energy. Part B will be devoted to tech- 
nological subjects drawn from all scientific 
disciplines which contribute to the development 
of nuclear energy for peaceful purposes. The 
new journal will be devoted mainly to papers 
describing original work in these and _ allied 
fields, such as arise from technical design studies, 
laboratory experimental work and experience 
of plant construction and operation; but when a 
special need arises review papers will also be 
published. Three important characteristics of 
Part B are stressed. The first is the international 
character of the journal; it is hoped to publish 
material contributed from all countries where 
work is in progress upon topics directly asso- 
ciated with nuclear energy. Part B will be 
published quarterly and the first issue will appear 
in time for the Second Geneva Conference. 
The regional editor for the United Kingdom is 
Mr. G. W. K. Ford, Dounreay Experimental 
Reactor Establishment, P.O. Box 1, Thurso, 
Caithness, Scotland. Both Parts of the Journal 
of Nuclear Energy will carry translations of 
relevant papers published in the Russian Journal 
of Atomic Energy Atomnaya Energiya. 


Insulation for Berkeley 


A thermal insulation contract for the 275 MW 
nuclear power station now being built by the 
AEI—John Thompson Nuclear Energy Com- 
pany at Berkeley in Gloucestershire has been 
awarded to the Cape Asbestos Company 
Limited. Cape Asbestos will carry out the 
entire insulation work at this station, involving 
the two 80ft high reactor vessels, 16 heat 
exchangers, carbon dioxide ducting and main 
steam pipes, in their own materials, ** Caposite ” 
moulded amosite asbestos insulation and 
** Rocksil * rock wool insulation. 

Screening Cooling Water 

Six automatic travelling band screens, 5 ft 
wide, for screening condenser cooling water 
have been ordered from F. W. Brackett and 
Company for Berkeley nuclear power station. 
They will be installed in pits 62 ft deep, each 
screen to pass 3,500,0C0 gallons of water per 
hour. The order was received from Balfour 
Beatty and Company as subcontractors to the 
AEI—John Thompson Nuclear Energy Com- 
pany, who are designing and constructing this 
station. Eight screens, 5 ft wide, have also been 
ordered for Hinkley Point nuclear power station, 
to be installed in pits 74 ft deep, each screen to 
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pass 4,305,000 gallons of water per hour. This 
order was received from the English Electric 
Company. Simon Carves Limited hay ordered 
eight screens, 5 ft wide, for Hunterstoi nuclear 
power station, to be installed in pits 39 ft deep 
each screen to pass 3,240,000 gallons of Water 
perhour. In addition to automatic band screens 
two nuclear power stations will be equipped with 
a considerable number of Brackett self-cleaning 
twin strainers, in sizes up to 18 in bore. 


Beta-ray Booklet 


As the industrial use of radioactive materials 
increases, it is essential that adequate pre- 
cautions are taken to protect the user and the 
public against excessive exposure to radiation, 
Safe Design and Use of Industrial Beta-ray 
Sources is a handbook that contains a generalised 
discussion of the many aspects of personnel 
protection in connection with the use of beta-ray 
sources. It is published by the National Bureay 
of Standards and is available from the Super- 
intendent of Documents, Washington 25, D.c. 
(20 cents). 


Reactor Engineer for Pakistan 


An Argonne National Laboratory engineer, 
Mr. J. T. Weills, has been asked by the Inter- 
national Atomic Energy Agency to advise the 
Government of Pakistan on the construction of 
an enriched-uranium heavy-water reactor for 
research. 

Rubber Lining for Uranium Production 

One of the largest rubter lining undertakings, 
in the world has teen carried out by the Dunlop 
Rubber Company for the South African uranium 
industry, in the construction of which Atlas 
Copco compressors have played a major part. 
One of the main problems of uranium extraction 
is the protection of plant from acid corrosion and 
abrasion. Resulting from various experiments 
conducted by the Transvaal and Orange Free 
State Chamber of Mines, it was decided that the 
necessary anti-acid protection would be achieved 
by lining uranium extraction plants with rubber. 
Radioisotopes and Metal Finishing 

A series of tests using radioactive isotopes was 
recently carried out by the Isotope Division, 
Atomic Energy Research Establishment, Harwell, 
at the works of Roto-Finish Limited, Mark 
Road, Hemel Hempstead, Herts. The purpose 
of the tests was to determine the efficiency of 
mixing dry ingredients in a barreiling compound. 


Welding Courses for Nuclear Work 


In view of the stringent specifications imposed 
on all welding for nuclear energy projects, the 
John Thompson Group have inaugurated special 
courses for operators at their new welding school 
at Wolverhampton. At present, men are receiv- 
ing training in pipe welding in readiness for work 
at the Berkeley (Gloucester) nuclear power 
station, now being built by the AEI—John Thomp- 
son Nuclear Energy Company Limited. Work 
on the site commenced in December, 1957, and 
the work on pipe welding will commence in the 
near future. Equipment supplied to the welding 
school by British Oxygen Gases Limited includes 
DH high-pressure lightweight blowpipes, regula- 
tors and a dissolved acetylene manifold. Oxygen 
is supplied by direct pipeline from British 
Oxygen’s factory in Wolverhampton. 


Weapons Group Appointment 


The United Kingdom Atomic Energy Authority 
have appointed Dr. N. Levin to be a deputy 
director of the Atomic Weapons Research 
Establishment. 

Resignation 

Mr. W. Kenneth Davis, Director of the Divi- 
sion of Reactor Development, USAEC, has sub- 
mitted his resignation. Mr. Davis has accepted 
a position with the Bechtel Corporation of San 
Francisco as a vice-president. 

Trawsfynydd Station Approved 
The Minister of Power has consented to the 


construction of a nuclear power station at 
Trawsfynydd, Merionethshire. 
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Companies in the News 


-arents and Offspring 


There has recently teen a rapid increase in the 
grouping of companies under a single ownership. 
As a result it is virtually impossible either to kcep 
track of the range of interests of the parent com- 
panies or to know whether a particular company 
is a subsidiary or associate of a group. In orcer 
to provide a rapid guide to the ownership of 
companies O. W. Roskill and Company (Reports) 
Limited have prepared a directory Who Owns 
Whom (available from the company at 14 Great 
College Street, S.W.1, price £4 4s. Od.) which is 
telieved to te the first directory to set out the 
owncrship of a wide range of companies. 

The directory arranges subsidiary companies 
in alphatetical order giving the name of the 
parent company against each subsidiary together 
with an industrial classification of the parent 
company. It is confined to the subsidiaries and 
associates of public compantes in industry and 
commerce and over 12,000 subsidiary and asso- 
ciated companies are listed. It should prove of 
particular value to financial institutions, sales 
directors and sales managers, company boards 
and purchasing departments who wish to know 
with whom they are really dealing without the 
necessity of searching the tiles at Bush House. 

The trend towards grouping arises from a 
number of causes, some of which influence the 
larger companies to spread their interests by 
acquiring going concerns, while the sale of 
smaller companies to large companies may te 
encouraged by the probiem of making provision 
for death duties. Such smaller companies may 
find the directory a useful source of ideas regard- 
ing possible buyers. 

If the Free Trade Area comes into being this 
may further stimulate the acquisition of smaller 
by larger companies, since the size of a company 
and the market it serves are often related. Thus 
although there may ce some reaction in this 
country against the trend towards diversification, 
as has already occurred in the United States, 
there is no sign that the process of grouping will 
come to a halt. For this reason O. W. Roskill 
propose to issue revised editions of the directory 
at regular intervals if this is warranted by the 
demand. 


Emphasis on Sales Efficiency 


Sir Leslie Gamage, chairman of the General 
Electric Company Limited, told shareholders in 
his annual report that the company’s policy is 
to expedite plant modernisation programmes and 
“to overhaul, cheapen, and make more effective 
the company’s distributive methods.” He 
stressed that the re-alignment of the company’s 
marketing organisation had become all the 
more imperative in view of the more intensive 
trading envisaged under the European Free 
Trade Area. In this Sir Leslie correctly inter- 
prets the prevalent feeling of the moment in the 
engineering industry as a whole. Twenty years 
of war and post-war boom have left us sadly 
ill-equipped to meet live competition in sales 
methods and servicing arrangements even more 
than in quality and price. To become thoroughly 
efficient in selling would go a long way towards 
restoring the industry’s dominance in world 
markets and avoid, to a large extent, the price 
reductions now being mad2 to compete against 
German, Japanese and American manufacturers. 
Price is a factor, but rarely as decisive as many 
sales managers would have their boards believe. 

G.E.C.’s_ performance in the financial year 
ended 3 March, 1958, has teen fair. Turnover 
was a record at £104-4 million (some £6 million 
above last year), but trading profits before tax 
have fallen from £6-2 million in 1957 to £4-8 
million. This reflects the general experience of 
the engincering industry, though in a more 
acute form. The reduction in profit margins is 
one of the major threats to continued develop- 
ment of our engineering potential. Sir Leslie 


considers that the long-term prospect of heavy 
electrical engineering is encouraging both in the 
home and overseas markets—* particularly when 
money becomes more freely available.’ In 
their general products group—mainly household 
electrical appliances—the outlook is considered 
favourable and the company “ hore to take a 
larger share of the market.” In the telecom- 
munications group profits have declined due to 
a sharp fall in the flow of orders, due mainly to 
the influence of Government policy. 


Streamlining Rolls-Royce 


A major re-organisation into operational divi- 
sions has recently been carried out at Rolls-Royce. 
In his announcement of the changes, Mr. J. D. 
Pearson, their chief executive and deputy 
chairman, said that they were intended to make 
possible a wider delegation of top-level res- 
ponsibility. The newly constituted divisional 
boards will be responsible for all divisional 
operations and their financial success. There 
are three manufacturing divisions—acro engine, 
motor car and oil engine—and an international 
division which, Mr. Pearson said, ** has become 
necessary in view of the incr2asing range of 
products and growing export trade.” The 
company’s exports have trebled in the past 
four years, from £11-6 million in 1954 to 
£33-9 million in 1957. New products include 
railway traction equipment, nuclear engineering 
plant, rocket motors, automatic gearboxes and 
torque converter transmission. All four divi- 
sions will te subject to overall direction from 
the chief executive, who is also managing director 
of the Aero Engine Division, on all matters of 
main interest, and particularly on engineering 
policy “in order that the Rolls-Royce tradition 
will be maintained in all the company’s products.” 

Divisional organisation is becoming widely 
adopted within the engineering industry by large 
companies with a diversified production. Similar 
moves by Associated Electrical Industries were 
discussed in this section last 18 July. It enables 
the main board to transmit policy decision on 
the company’s development smoothly and 
effectively through a well-knit “line” organ- 
isation with an intimate and detailed knowledge 
of particular product groups. In_ reverse, 
divisional representatives on the main board— 
in the case of Rolls-Royce each of the divisional 
managing directors are also directors of the 
company—ensures that the particular interests 
of the division are taken into account when 
major policy matters are discussed. 


French Metals Prosper 


The annual reports of Ugine (makers of electro- 
chemical, electro-metallurgical and electric steel 
products) and of the Société Metallurgique de 
Normandie, suggest that 1957 was a year of 
vigorous expansion. The Société Metallurgique’s 
output continued to rise and reached a total of 
472,000 metric tons, an increase of 8-5 per cent 
over the previous year’s total. Gross trading 
profits amounted to Frs. 3,696 million, nearly 
Frs. 200 million more than in 1956. 

Ugine’s profits also rose substantially. Before 
tax, but after depreciation and appropriations for 
new investments, they totalled Frs. 3,468 million 
on a turnover of Frs. 55,151 million. Ugine 
are one of the largest makers of special steels in 
Western Europe and are also producers of 
aluminium and magnesium. Output of special 
steels rose by 14 per cent in 1957. For some time 
now the company have been concerned with their 
supplies of chrome and nickel and—despite the 
current oversupply of these materials—are 
surveying ore deposits in Madagascar “ with a 
view to commencing production in the near 
future.” Ugine are also active in the manufac- 
ture of aluminium and magnesium. Aluminium 
production increased substantially following the 
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first full year of operation of the Venthon plant, 
and sales amounted to 30,000 metric tons. The 
company reported a strong demand for mag- 
nesium and output increased to 1,500 tons. 

One of the most important projects forming 
part of Ugine’s current modernisation and expan- 
sion programme is the manufacture of aluminium 
in south-western France, using power generated 
with natural gas from the Lacq deposit. This 
could well transform the economies of aluminium 
production in Europe. 


Progress on the Seaway 


The first and most westerly of seven new locks 
being constructed by the St. Lawrence Seaway 
authorities and the United States entity, the 
St. Lawrence Seaway Development Corporation, 
was completed in the autumn of 1957 and 
received its first test on November 22. Six 
more remain to be completed, two by the 
Corporation, but over half the work is now 
complete. The Authority's annual report re- 
views progress in this vast enterprise and it is 
according to schedule. The Seaway, states the 
report, “is to be opened for navigation along 
its entire length in the spring of 1959.” 

By the end of 1957 all major construction 
contracts, totalling about 90, had been awarded 
and 27 completed. In addition 42 contracts 
had been awarded for the supply of major 
components required for the locks, bridges and 
ancillary machinery. Eight of these had been 
completed by the end of the year and the re- 
mainder were progressing to order. Some 
80 per cent of the excavation and 56 per cent 
of the dredging had been completed, 87 per cent 
of the concrete had been placed and nearly a 
fifth of the structural and machinery stcel 
installed. 


Solartron Builds 


Success or failure depends on getting the 
right people and above all on getting the best 
out of them. This simple conception is the 
basis of the organisation of a very successful 
company in the electronics field, the Solartron 
Electronic Group Limited, Thames Ditton, 
Surrey. Starting ten years ago with less than 
20 workers, Solartron now employ more than 
850, and have outgrown their premises more 
than once. A new factory of 300,000 sq. ft is 
under construction at Farnborough, Hampshire, 
and when this is completed the firm’s labour 
force will rise to about 1,200. 

The group is organised as a number of 
small companies, employing from 20 to 320 
people, and opportunities for advancement in 
status and salary are numerous. It is the Group's 
policy to engage good average people who are 
interested in working as members of progressive 
teams, and to let the teams have as much freedom 
as possible to develop products and markets. 
To this end the Group encourages designers 
and engineers to get the feel of markets, so that 
they can co-operate with commercial staff in 
deciding what products to develop. 

Some of the results of the Group’s progressive 
policy are seen in their products, which range 
trom oscilloscopes and other instruments to radar 
simulators and sectionalised units which enable 
the “ build your own” principle to be applied 
to analogue computers. Other results manifest 
themselves in the commercial activities of the 
Group companies. Directors and senior execu- 
tives travelled more than half a million miles 
overseas in 1957, and pushed exports to more 
than 300 per cent above those of the previous 
year. Equally impressive, too, are the results 
from the point of view of the staff and work- 
people. Even without promotions, wages for 
those who have been with the organisation for 
three years have advanced by an average of 
20 per cent, and large proportions of the senior 
positions have been filled from within the 
Group. Solartron believe that the future offers 
great opportunities, and they are seeking addi- 
tional staff for all branches of their activities. 
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ELP FROM THE WEST IN IRAQ 


EVELOPMENT in Iraq goes on under the new 
D régime. Feelings about the tragic events 
which accompanied the change ought not to blind 
ys to the fact that the people are still the 
same people, their human needs are still the 
same, and the purpose of Western governments 
in sending men and aid to take a hand in the 
job is still the same purpose. The problems 
the new Government face in bringing all the 
new works to fruitful use are still the same 
problems. There are problems also which 
Western governments and international agencies 
for technical aid would do well to study at this 
time when so much re-thinking in the political 
field is being done. It is these latter problems, 
which the non-Iraqis face, that this article 
examines. 

The Iraq Development Board was formed in 
1950. It is entirely an Iraqi organisation, 
created by an Act of the Iraqi Parliament and 
responsible to it. It is financed from oil royalties, 
70 per cent of which go to the Development 
Board’s accounts. At that time the oil royalties 
were a considerable addition to Iraq’s revenues, 
and there were solid prospects of a_ steady 


increase. However, it was not tll the fifty-fifty 
profit sharing agreement of 1952 that the 
financial resources coming into the country 


tecame a dominant proportion of the national 
income—one-quarter or one-third of the whole. 
CAPITAL WORKS 

The decision of the Government of Iraq to 
devote most of this money to works of capital 
improvement, administered through the Develop- 
ment Board, was certainly a wise one, and the 
undoubted successes achieved owe much to 
the former 1€21Ime with Nuri es Said’s drive 
behind it. The money was there, everyone could 
think of a list of works that needed to be done, 


from dams, flood escapes, barrages, canals, 
drains, roads, bridges, scnools, hospitals, to 
power stations, factories, houses and water 


supply. Indeed, it was clear that the Development 
Board would have a very diiticult task in getting 
itseif organised to launch and admiuis.cr tne 
construction of all that needed to be done, in 
pace with the rate at wnich the money was going 
tocome in. In the event, the rate of expenditure 
did not begin to match the planned programme 
until quite recently. Even so, tne rate of 
expansion was remarkabic. Less than a decade 
ago the entire public expenditure of the Goveri- 
ment of Iraq was around £25 million a year. 
Now it has quadrupled or move. 

To handce this increase in expendituie required 
a corresponding expansion of the dStales 
machinery of administration. The greater part 
of this was represented, in the first instance, by 
the creation or the Development Board with its 
array of technical and edmunistrative sections to 
handie the ».eparation of projects, ther execu- 
tion by Contract, and the accounting, iegul and 
administrative work that comes win it all. 
This meant transterring Iraqi Civil Servants from 
the existing departments, with a numcer of 
foreign technical employees to strengt..cn the 
Machine. But tne joad on the otner departments 
of State from whicn Iraqis had Lvcen taken for 
the Development Boaid was aiso incicasing. 
The growth of activity caused by tne launcning 
of construction works under contract nad is 
indirect effect in multiplying the 
every section of the Community 
departments, municipalities, tie 
world, hotels, transpuit—cvery 
Was boosted up, incescapebty. 

It is remarkable that the structure of admin- 
istration and commerce snowed as mucil Chsuciy 
and ability to expai.d and cope with tue Woik 
as it has done; but certain 1esults Were Lo FoilOow 
with mathematical certainty. tiie pace of 
growth was iar taster than wie natural rave ot 
Which the younger men giew in years and in 
the experience which t.cy needed ior i.e Mure 
Senior posts of responsibility. It totlowed tat 


wcuvilies of 
Goevernmeiit 

commeiCial 
Singie aCtuvily 





By M. G. Ionides, A.M.1.C.E., M.I.W.E. 


The practical difficulties of helping an underdeveloped country are described in this article. 
From April, 1955, to March, 1958, the author was a full-time member of the Iraq Development 


Board. 


Earlier he had been director of development in Transjordan and then deputy director 
of the Society of British Aircraft Constructors. 


From 1926 to 1937 he served as an irrigation 


engineer in Iraq. 


in the upper ranks of administration, the stan- 
dards were diluted, and the heaviest load was 
concentrated on the most capable and devoted 
public servants. This was no one’s fault. It 
could only have been avoided by drastically 
cutting down the scale of the development 
programme. It is true that the programme was 
so framed that it placed a greater load on the 
administration than need have been the case, 
and | shall have more to say about this later. 
But overstrain was unavoidable. We in England 
have seen much the same sort of strain in 
conversion to war and in re-conversion to peace. 

This strain falls mainly on the shoulders of a 
distinctive ‘middle’ or professional class 
which has emerged in Iraq during the four 
decades since the State was established. These 
men had largely been trained abroad, mainly in 
Britain and America, just as the still younger 
generation is now being trained. They were 
educated and brought up to do those jobs which 
the modern technological age calls for. The 
heaviest load naturally fell on those who were 
most capable, most conscientious, most devoted 
to the task of improving their country and the 
lot of their people—and Iraq has its fair pro- 
portion of such men among the younger 
generation, just as other countries have. 

CIVIL SERVICE PAY 

It is a matter of common knowledge that the 
pay of the Civil Service of Iraq had fallen 
seriously below the rewards which trained and 
professional men might secure in commerce or 
the contracting world. There was an inflation 
of a kind whicn we do not have in the Western 
world: too much money chasing too little skill 
and competence. Tne demand tor Iraqis with 
protessional, administrative, linguistic, and cleri- 
cal competence was especially great. The result 
was that a man mignt earn considerably more 
outside public service than init. Many naturally 
yielded to the temptation. In Iraq, as in England 
or elsewhere, a man has to look after his own 
interests, and those who left the public service 
are not to be blamed, but it meant still further 
strain on those wnose sense of public duty led 
tnem to resist the temptation and stick to their 
jovs. 

It takes some years for construction projects 
to go througn tne pnases of survey, design, speciti- 
Caution, contract letting and construction. It 
was not until about a couple of years ago that 
compicted projects began to roll off the produc- 
tion line. Under tne law constituting the 
Vevelopment Board, completed projects are 
handed Over to the appropriate Ministry to be 
put into use, Operated, Maintained and manned. 
Liuus each compicted project places an additional 
load on tne puvlic administration, over and above 
tie extra load whicn arises from the mere fact of 
udministering tne construction jobs themselves. 
In fact, from tne momei.t when projects became 
compicie and were nanded over, tne administra- 
tion taced a Cumulative imposition of adminis- 
trative tasks calling tor more men and more 
expansion of tne apparatus of the State; with, 
again, a corresponding reflection of this load 
upon ail the non-orncial institutions of commerce, 
linance and society. 

tne Western powers, in their plans for giving 
economic aid to tne underdeveloped countries, 
had conceived that what these countries needed 


was technical help and advice. In truth, what 
they needed most of all was administrative 
strength to cope with the load. Agencies organ- 
ised by the Western powers to provide technical 
experts, some of them international, some of 
them national, some of them created and financed 
by rich men for the good of humanity, sought 
outlets for the technical aid they had to offer. 
That was what they were created for, their 
purpose, and it was a very good purpose too. 
It was in the nature of things, however, that they 
should look for all possible opportunities where, 
according to Western standards, the Western 
arts and sciences might have an application. 

There was a marked tendency to promote 
activities which were essentially in advance of 
the present standards of Iraqis. There were 
certainly Iraqis who could absorb these tech- 
nicalities, but higher standards at the top must 
rest on a pyramid of higher standards all the 
way down the scale, technically and adminis- 
tratively, down to the farmer or the fellah, the 
artisan or the workman. To push in higher 
technical standards at the top at too high pressure 
tends to jam the works and defeat the object. 

WESTERN INFLUENCES 

As I have said earlier, Western advice had 
also led to a pattern in the programme which 
was calculated to place a greater strain on the 
administration than was necessary. The out- 
standing example was the pattern of the Irrigation 
Programme. Certain flood escapes and reser- 
Voirs were needed and on this there was no 
difference of opinion. Provision had to be made 
for using tne stored water to get more water on 
to the iand to grow more crops. Broadly 
speaking, there were two ways in which this 
might be done. One was to put more water into 
the existing canal systems, improve the system of 
control, and drain the land so that more extensive 
farming could be stimulated, especially by the 
use of more summer water trom the reservoirs, 
which even the existing agricultural population 
could do since they are mostly under-employed 
during the summer. The sccond way was to 
build new canal systems on stretches of land at 
present uncultivated. The former would put 
more water on the land over a wider spread of 
the population more quickly and witn less admin- 
istrative strain than the latter; but Western 
influence was on building new systems rather 
than intensifying the old. 

Then again, industrial development tended to 
be conceived in terms of building large new 
factories. Some were certainly justified, but 
every new factory makes a new demand on the 
trained and skilled manpower of Lraq, which 
meant that talent directed to these purposes was 
withdrawn from some other activity. Many 
kinds of industry, properly so calied, were hardly 
thought of as “industry | in the sense of being 
part of the industrial programme. The biggest 
industry in Iraq is building and contracting. 
The promotion of local building materiais 
industries is of fundamental importance to Iraq, 
but it has not been placed very higi on the list. 
Piumbing, electrical installation and maintenance 
industries are vital, and are indigenous in the 
sense that they cannot be imported. There ts a 
most urgent need for higher quality—which 
means training coupled with the organtsation 
and administration of standards. On the whole, 
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Continuing Help from the West in Iraq 


Western influence has focused on the compara- 
tively few large and spectacular jobs at the 
expense of the widespread multiplicity of work 
which is the very foundation of industrialisation. 

As another example, the road programme 
tended to provide for wholesale reconstruction 
of the main trunk routes. It would have been 
better to plan for progressive and more wide- 
spread improvement. 

The reason why Western influences went in 
this direction was perhaps instinctive rather than 
rational. The old atmosphere in which Western 
organisation for bringing aid to undeveloped 
countries had been launched was that Western 
arts and sciences were going to the help of 
countries who were too backward to help them- 
selves, and the more spectacular the works, the 
more clearly the purpose of that concept could be 
demonstrated. 

- ai 3 COLD WAR INSTRUMENT 

There is also far too much political content 
in the drive from the West for the development 
of backward countries. The proclaimed purpose 
is to pour benefits in from the West so as to 
raise the standard of living, and—this ts the 
crucial point—save men’s souls from Commun- 
ism. This purpose put the Western Govern- 
ments in danger of being accused of using the 
underdeveloped countries as instruments in their 
cold war against Russia and Communism, 
distorting a purpose which was very good in itself 
and no doubt most sincerely meant; tarnishing 
that purpose with overtones of political motive. 
Western governments need to think very deeply 
about this question for the future. 

The professional men the West sends out into 
these countrics do not, in my experience, need 
any such spur to their endeavours. Professional 
men, by and large, are interested in doing their 
job and making a success of it for its own sake, 
whether in their own country or anywhere 
else, and it is in this spirit that the Western 
powers should encourage their men when they 
send them abroad. 

The stresses and strains which were an inescap- 
able result of the launching of the enormous 
programme of works in Iraq have in these ways 
been enhanced by a strong tendency towards 
spectacular projects at the expense of the multi- 
plicity of smaller works, equally essential, spread 
all over the country; at the expense, too, of the 
training of artisans and the like. There has been 
far too little attention paid to the importance of 
fitting projects to the actual circumstances. The 
basic principle should be: “See and study 
things as they are and then find practical ways 
of making them better.” The converse often 
seemed to be the guiding rule: ‘* Conceive 
things as you think they ought to be and plan 
as if they were so.” 

The international political content of Western 
programmes makes the task no easier. The fact 
that professional men from many nations are at 
work in Iraq has also brought its difficulties. 
| have always warmly supported a wide inter- 
national spread in officials, consultants, contrac- 
tors and advisers brought into Iraq from outside. 
No single foreign country could possibly supply 
all the men that are needed, and no single 
foreign country could supply all the foreign 
experience and skill which Iraq needs. Tne 
best men for different jobs will be found from 
different countries. In addition, of course, a 
wide international spread is easier for the 
Iraqis to accept; and it needs to be said that 
although Iraqis recognise that they cinnot as 
yet find all the men that are required to do the 
jobs that have to be done, and accept that they 
nave to buy services from abroad in much the 
same way as they buy goods from abroad which 
iney do not make themselye;s, they have a 
natural and proper ambition that Iraqis will in 
due course take the place of the foreigners. It is 
inevitable, however, that the foreigner should 
be regarded as in some sense representative of 
the country from which he comes. This need 
be no bad thing, in that it inspires these men to 


show the quality of their own people by the 
quality of their work, in professional competition 
as it were. But when they come to Iraq—as 
many of them do—in response to a political 
“cold war” purpose openly expressed by their 
Own governments, an intrusion of that purpose 
into their relations with Iraqis and other experts 
is inevitable. 

There is also the difficulty that commercial 
and contracting interests from the countries who 
supply professional men are also competing 
commercially, which brings the danger that the 
professional men in the service of the Govern- 
ment of Iraq may be thought of as in some way 
called upon to give special attention to the 
commercial interests of their countries. On 
this matter again, Western governments need 
to give deep thought. The team of foreigners 
working with Iraqis and the Development 
Board must, above all, identify their interests 
with those of Iraq. I know that the non-Lraqis 
at present in service in the senior positions in 
lraq, and most of the rest, are well aware of this 
and that Iraq’s interests are very well served 
by them, and that their influence spreads down- 
wards. The need, in my view, is for stronger 
awareness in their own home countries of the 
necessity to support them by positive means in 
their difficult task, and to protect them from 
pressures to which they should not be subjecied. 

ADMINISTRATIVE REFORM 

The problem of coping with all the wealth of 
new work being done in Iraq goes beyond 
accommodating the strains | have deait with 
above. As activities expand and grow in com- 
plex:ty, there is a constant need for legislative 
and administrative reform. I am not referring 
here to reform arising out of new conceptions 
of social duty, such as lind reform—+these are 
matters of internal political rather than economic 
policy, though their effects will be partly 
cconomic. i refer, rather, to practical jobs of 
iegislation and organisation to provide the 
administrative framework which is needed to 
manage an increasingly complex, modernised 
State. There is, undoubtedly, a big backiog of 
this sort of legislation. Western influences, 
focused on scientific expertise, have largely 
ignored the fact that someone has to provide 
the legislative and administrative structure to 
accommodate the new activities. 

This raises one of the most urgent of ail 
questions for Western agencies and experts. 
Only Iraqis can transmute Western legislative 
experience into terms of Iraqi laws and adminis- 
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trative structure. In many fields, however, the 
essence of the legislation or organisation 
inspired by, and translated from, Western 
experience and method. In this kind of legisla- 
tive and administrative innovation, therefore 
there is a gap between the Western experi who 
brings the background of experience but who 
knows nothing of how to draft an Iraqi law o; 
frame an Lraqi administrative structure, and the 
Iraqis who know the latter but look to the 
Western expert for the former. In the Develop- 
ment Board’s work there are some cases w here 
this gap has been successfully bridged, but 
mostly it has not. I know of several cases 
where the help of a Western expert with the 
experience and time to bridge the gap would 
have been invaluable and warmly welcomed. 
This is an “* expertise ” in its own right, a matte; 
of legal and administrative technicalities, but as 
I have said, the West has interpreted “* technical ” 
as having, exclusively, a scientific content. 

Even on the purely Western side of the fence. 
so to speak, there is room for much improve- 
ment. It is within the power of the Western, 
international or other agencies for technical aid 
to provide men who can help their (scientific) 
technical experts to match their advice and their 


work to the pattern of Iraqi administration. 
jaw, and method. A good start for some agency 
or other would be to produce, in English, a 
handbook about how the Iraqi machinery of 
legislation and administration works. Every 
foreign expert ought to have some grounding in 
this if he is to fit his specialised knowledge 
properly into gear with the circumstances and 
needs of Iraq. 

The photographs reproduced on page 172 
iilustrate the general theme of this article. They 
are of large works which make good subjects for 
photography. An agency for technical aid 
which has helped in such projects, a foreign 
official, consultant or contractor, can point to 
such pictures as evidence of the work they have 
done. But how do you photograph the results 
of sound technical legislation, higher craft 
standards, proper matching of design to cconomic 
and human circumstances, high standards of 
team-work among Iraqi and foreigners of many 
nationalities? Yet these latter are the essentiai 
condition of truly successful development and 
also the most difficult, since they are bound up 
with the merging of Western technicalities and 
techniques with Lraqi circumstances and culture. 
The actual buildings and installations are com- 
paratively easy. There is much food for thought 
here. 


is 


ADVOCATE FOR SELF-HELP 


The fact that Germany has a large balance of 
payments surplus has led less fortunate countries 
to suppose that she might ease the international 
currency position by making foreign loans. 
This view was examined recently by Dr. Karl 
Blessing, the President of the Deutsche Bundes- 
bank. He remarked that there was an increas- 
ing demand abroad for more German financial 
help for underdeveloped territories. But until 
the domestic capital market was better organised 
and interest rates reduced to the level prevailing 
in other countries he could not see any large 
outflow of c.ipital taking place. In his view 
German loans to underdeveloped countries 
would simpiy mean piling up long-term debts 
instead of the present short-term balances. 
Capital exports have to come out of savings or 
from budgetary surpluses, ** not from the liquid 
funds of the central bank.” If private saving 
continued at the present high rate it might be 
possible to export private capital on a_ bigger 
scale and the Bundesbank would support any 
attempts to do this. The German Commercial 
banks are already making a number of inter- 
national loans. A credit of 660 million Deutsch- 
marks was recently granted to India and certain 
credit guarantees were made to the United Arab 
Republic. In financing exports to underdeve- 


loped couniries, extended cred:t guarantees are 
arranged through the oificial Hermes organisa- 
tion to the Reconstruction Loan Corporation 
(R.L.C.). The R.L.C. in tura recoups itself by 
issuing bonds on the domestic market. 

Herr Blessing hoped that more German 
capital would be used to acquire World Bank 
Bonds. He also foresaw joint investment by 
British and German groups in Commonwealth 
countries. ‘Tne British are more experienced 
in these matters than we are,” he added. Sound 
money policies at home with the object of keeping 
inflation in cneck were in his view the esseatial 
first step in overcoming the international cur- 
rency shortage. Cnanging the national quotas 
of currency heid by the International Monetary 
Fund, or increasing subscriptions to the Worid 
Bank are two possible ways of making more 
money availabie to finance World trade. But 
Herr Blessing, while cndorsing these policics, 
believed that they could easily be nultitied 1 
countries relaxed their home policies and did 
not keep a balance between savings and invest- 
ment. [nother words he is in favour of seif help. 
Balanced budgets and disciplined currencics are 
better than all that the international institutions 
can do. True enouga, but it doesn’t help the 
underdeveloped countries very much to say so. 
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In Parliament 


PRICE STABILITY PROSPECTS 


jmmediate future prospects for price stability in 
Britain were relatively good, Viscount Hailsham, 
the Lord President of the Council, told the 
House of Lords last week. Moving the second 
reading of the Finance Bill, his lordship said 
that this position was mainly due to the decline 
in the price of imports. The balance of pay- 
ments so far this year had been really satis- 
factory. Since the presentation of the Budget, 
the country’s economic situation had developed 
more or less as had been expected and the main 
problem during the present year would be to 
check the inflationary spiral of wages and prices. 

Lord Pethick-Lawrence (Labour) said he 
believed inflation to be externally injurious 
because it tended to price the nation’s products 
out of world markets and to te internally 
dangerous because it worked havoc with the 
nation’s contractual obligations. Where Labour 
differed from the present Government was in 
the choice of weapons with which to fight 
inflation. The Government appeared to think 
that a free-for-all economy and a preference for 
monetary weapons—meaning principally changes 
in the bank rate—was all that was required from 
them. Labour would be more selective and 
would exhaust other financial methods before 
flying to the bank rate. Above everything, they 


must seck maximum investment and _ rising 
production. 
THE DREARINESS OF SAVING 


In every Budget, said Viscount Esher (Literal), 
it was made clear that people ought to save. 
It was gererally believed, however, that the 
Government themselves did not really intend to 
save but just wanted others to do so. They 
had put no glamour or excitement into the idea 
of saving because they did not believe in it 
themselves. They intended, as others did, to 
have a gay time inside the inflationary spiral. 

Surely the time had come to overhaul and, 
above cverything else, to make intelligible to 
the voters, the vast expenditure of the Govern- 
ment. Much of that £5,000 million spent 
annually had probably become purely automatic, 
served up every year on a plate as if the world 
never Changed. The Earl of Cromer (Con- 
servative) felt that the resolute use of the bank 
rate, when circumstances demanded, did more 
than anything else to build up confidence in 
Britain’s intention to uphold her position. 

In reply, Viscount Hailsham said that people 
in Britain belonged to a modern industrial 
society in which it was generally recognised that 
public activities bore a greater weight and a 
greater proportion in a large number of economic 
and social activities than was probably thought 
desirable in the middle of the 19th century. 
What the Government believed in was a quite 
small and modest measure of freedom for the 
private sector of the economy, which was, 
thank goodness, rather more than half the total. 
But that measure of freedom was, apparently, 
denied by the socialists. 

The Finance Bill was read a second time. 


AIRCRAFT FIRMS’ MUTUAL AID 


A proposal was put forward by Mr. Geoffrey 
de Freitas (Labour) in the House of Commons 
that the Minister of Supply should encourage 
the aircraft industry to adopt a system of co- 
operation in research and development matters, 
similar to that being carried out by manu- 
facturers of nuclear power plants. 

Mr. W. J. Taylor, the Parliamentary Secretary 
to the Ministry of Supply, said that he and the 
Minister were aware of the arrangements which 
cxisted among the firms making nuclear power 
plants. They were not unlike those for technical 
co-operation that had been in existence Fetween 
the Ministry of Supply and the aircraft industry; 
within groups of aircraft undertakings; and 
teiween aircraft companies generally, under the 
auspices of the Society of British Aircraft 


Constructors. The further grouping of aircraft 
firms into larger units, which was now going on 
with: the encouragement of the Minister of 
Supply, would lead to even greater co-operation. 

He felt that the system adopted among nuclear 
energy firms did not go any further than that in 
being in the aircraft industry. For many years, 
there had been a free flow of information 
between the research and development establish- 
ments of his Ministry and the industry, by 
discussions and the circulation of reports. It 
was not within the power of the Minister, 
however, to compel firms to share information. 

SCHOOL SCIENCE LABORATORIES 
Capital grants made by the Government to local 
education authorities for the provision of school 
science laboratories were referred to by Mr. 
Austen Albu (Labour). He was concerned to 
know how the amount of these grants during 
the last two years compared with the grant of 
£2:75 million which had been made by the 
Industrial Fund to independent and direct grant 
schools. In particular, he was anxious that the 
rate of expansion of science laboratories in the 
local authority secondary schools should ade- 
quately prevent the expansion of the gap in 
privilege between those whose parents were able 
to pay for their education and those whose 
parents were not able. 

Sir Edward Boyle, Bt., the Parliamentary 
Secretary to the Ministry of Education, said 
that the cstimated capital cost of new science 
laboratories at schools maintained by local 
education authorities totalled £1,100,000 in the 
financial year 1957-58 and would amount to 
£2 million in the year 1958-59. He did not 
regard that as too bad a rate of increase. 
Laboratories at technical secondary schools 
cost £150,000 in 1957-58 and £250,000 in 
1958-59; those at grammar schools £350,000 in 
1957-58 and £550,000 in 1958-59; and those at 
modern schools £600,000 in 1957-58 and 
£1,200,000 in 1958-59. Grants were payable at 
the rate of about 60 per cent on the annual 
expenditure by local authorities on projects of 
this kind. 


MODULAR CO-ORDINATION 


On the grounds that it would be quicker, 
cheaper and easier, Sir Alfred Bossom, Bt. 
(Conservative), urged upon the Secretary of 
State for War that, in future, he should require 
all construction work undertaken for his depart- 
ment to be drawn on a dimensionally modular 
co-ordinated plan, as was now the practice of the 
United States War Department. Mr. Christopher 
Soames said, in reply, that a War Office architect 
was a member of the committee of the British 
Standards Institution which was investigating 
modular construction. The department was also 
interested in the work being done on the subject 
by the Building Research Station. They were 
keeping in touch with the development of this 
new principle, with a view to its adoption on 
army building work when its advantages had 
been established. 

APPRENTICESHIP SCHEMES 
Various matters relating to apprenticeship were 
brought forward by Mr. Reginald Moss (Labour) 
who said that there were difficulties in recruiting 
young people as apprentices because of the 
reluctance of small firms to provide the necessary 
facilities. 

The position was of special importance, he 
considered, in view of the annual increase in the 
number of youngsters leaving school, which was 
likely to reach its peak in 1962, and he urged the 
Ministry of Education to take steps to encourage 
local authorities, by way of additional grants or 
other means, to provide training centres for 
apprenticeship schemes. If local authorities 


could only be encouraged by the Ministry to 
take appropriate action, such facilities might 
very well be provided at many places throughout 
He also wondered what steps were 


the country. 
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being taken to ensure full co-operation with the 
newly-appointed Industrial Training Council. 

Sir Edward Boyle said that it was the main 
duty of the local authoritics to provide educa- 
tional opportunities to match the training pro- 
vided by industry for apprentices, not to replace 
that training. The Minister, Mr. Geoffrey 
Lloyd, was giving the authorities every help and 
encouragement to develop their services to that 
end. He was also doing his very best to encour- 
age small firms and to draw their attention to 
this important matter. It should also be borne 
in mind that the Carr Committee on apprentice- 
ship had recommended that the present division 
of responsibility between local education authori- 
ties and industry should continue. 

At its inaugural meeting on 23 July, the 
Industrial Training Council had invited the 
Minister of Education, the Association of Tech- 
nical Institutions, and the City and Guilds of 
London Institute, to each appoint a representa- 
tive to participate in the Council’s work. That 
move had been welcomed by the Minister as a 
means of promoting the close co-operation 
between industry and education which was 
essential to success. 


Sheffield-Leeds Motorway 


Replying to a question by Mr. Albert Roberts 
(Labour), who wanted the Sheffield-Leeds section 
of the London-Yorkshire motorway to be re- 
instated in the national road plan, Mr. Harold 
Watkinson, the Minister of Transport, said that 
the Sheffield-Leeds section remained in the long- 
term plan. At present, there were other more 
urgent schemes which had to take precedence. 
The route it was to take had been protected. 


Dartford-Purfleet Tunnel 

Half of the under-river part of the Dartford- 
Purfleet Tunnel had been driven, said Mr. 
G. R. H. Nugent, Joint Parliamentary Secretary 
to the Ministry of Transport, and the remaining 
works were proceeding satisfactorily. The esti- 
mated date of completing the whole project was 
1962 and was expected to be adhered to. The 
Act sanctioning the building of the tunnel, he 
told Mr. N. N. Dodds (Labour/Co-operative), 
authorised the charging of tolls. These would 
have to be advertised and objections could be 
considered. 

Small-Scale Wood Pulping 

Two Canadian consultants visited the United 
Kingdom earlier this year on behalf of the 
European Productivity Agency, to investigate 
small-scale wood pulping developments, accord- 
ing to an answer by Mr. F. J. Erroll, the Parlia- 
mentary Secretary to the Board of Trade. It 
was expected, he told Mr. Wingfield Digby 
(Conservative), that the agency would receive 
their report by the end of the year. 

Scrap Cable Inquiry 

Sir lan Horobin, Parliamentary Secretary to the 
Ministry of Power, informed Mr. F. W. Farey- 
Jones (Conservative) that Mr. Henry Benson, 
of Cooper Brothers and Company, chartered 
accountants, had agreed, at the request of the 
Minister of Power, to carry out an investigation 
of the methods adopted by the London Elec- 
tricity Board for the disposal of scrap cable. 
Tax-Free Technical Books 

A suggestion was made by Mr. R. Gresham 
Cooke (Conservative) that the Chancellor of the 
Exchequer should investigate the possibility of 
making an income tax allowance to salaried 
professional people for the purchase of technical 
books essential to their work. Mr. J. E. S. 
Simon, the Financial Secretary to the Treasury, 
answered that the Chancellor, before the intro- 
duction of the last Budget, had reviewed the 
whole question of which expenses should rank 
for relief under Schedule E. He had not felt able, 
however, to propose any extension to the present 
law, other than that contained in clause 16 of 
the Finance Bill, relating to allowances in respect 
of the payment of fees and subscriptions to 
certain recognised professional associations. 
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The Human Element 


Identity Within the Team 


Americans tend to pay a great deal of attention 
to sociological problems in their industrial 


society, perhaps because they are more thoughtful 


than we are, perhaps because human beings cost 
more there than they do here. Whatever the 
reason, E.I. du Pont Nemours and Company have 
studied the problem of the individual in the 
group to a considerable depth and give some of 
the results of their study in an article entitled 
**How Much Conformity’ published in the 
July-August issue of their employee magazine 
Better Living. The work environment, and, it 
seems, the leisure environment also (over which 
du Pont exercise considerable influence) must be 
** conducive to individual effort.” The problem 
as they see it lies in maintaining the identity of 
the individual ‘*‘ in a world which increasingly 
must turn to the group or the organisation for 
progress.” 

The article is taken from a _ lecture—the 
McKinsey Foundation Lecture—given to the 
Graduate School of Business of Columbia 
University by du Pont’s president, Mr. Crawford 
H. Greenewalt. It is a most interesting account 
of current American thought on the subject. 
A few extracts from it will show the kind of 
consideration American industry has in shaping 
its industrial society. “Individuals differ in 
approach and method, and, to perform to best 
advantage, they must never be fettered to 
approaches and methods not their own... .” 
‘The hazard is that the very pressures within 
the group which hold the scoundrel in check will 
impose upon the individual restrictions which 
stitle the creative urge and the zeal for personal 
achievement . . .” “* Conformity in behaviour 
is a human necessity; conformity in patterns of 
thought a human danger...” ‘* New ideas 
are disturbing to minds that prefer the meander- 
ing stream of past practice and habit...” 
*“ Authority can te delegated, responsibility 
cannot. The situation can be likened to the 
magic pitcher in the fairy tale in which no matter 
how much water was poured out, the level 
remained the same. No matter how much 
responsibility we assign to others, our own 
remains undiminished . . .” 

Mr. Greenewalt goes on to explain how du 
Pont avoid such pittalls. They go to consider- 
able lengths, and it seems, achieve an equally 
considerable measure of success. 


Instrumental Training 


A useful review of methods of training appren- 
tices in the instrument and control industry has 
been prepared by Mr. W. Stainsby, education 
othcer of Electroflo Meters (a memter of the 
Elhtoti-Autoination Group of companies) and 
chairman of the education committee of the 
British Industrial Measuring and Control Ap- 
paratus Manutacturers’ Association. 

* Craft’ apprentices, usually recruited from 
secondary modern schools at the age of 15 to lo, 
take a five-year course which tnvuives spending 
some time in all departments of the company. 
For six months of the first year they study work- 
shop traimng and theory at a local tecnnical 
coliege, taking a course which offers exempuon 
from the first year of the Intermediate examina- 
tions of the City and Gunids Institute. After 
three years the apprentice sits tor tLe imter- 
mediate examination of the Institute (in instru- 
ment maintenance) and, if successiul, takes the 
final examinauon of the City and Guilds bistituce 
two years later. 

*"Lechnical ’ apprentices who are to Lecome 
draughtsmen or contract engineers are :ecruned 
mainly trom grammar schovis at tie age of 10 
or 17 among boys who have obtained O ievei in 
the G.C.E. in at least five subjects u.ciuding 
English, mathematics and physics. Sone aie 
also recruited trom craft appientices Who have 


shown ability to proceed beyond the City and 
Guilds examination and some from secondary 
technical schools if recommended by the head- 
master. They take a four-year sandwich course, 
taking the O.N.C. in mechanical or electrical 
engineering after two years and the H.N.C. two 
years later. Two periods of eight weeks a year 
are spent at Hendon Technical College. 

‘** Technological ’’ apprentices are engaged at 
18 or older, and also undergo a four year sand- 
wich course. G.C.E. in five subjects, including 
mathematics and physics at A level is required. 
Most of them come from grammar or public 
schools but some are recruited from technician 
apprentices who have done well in the O.N.C. 
examination. Six months of each year are spent 
at the Northampton College of Advanced Tech- 
nology where the apprentices sit for Dip. Tech. 
examinations in instrument technology or in 
either mechanised or electrical engincering. 
They are earmarked for work on design, research 
or development and in some cases on contracts or 
sales. This most comprehensive apprentice 
training scheme would aprear to be a model of 
its kind. 


Figures for the Fight 


An interesting report on collective bargaining 
was recently issued by the A.F.L.-C.1.O. in the 
United States discussing the use of financial 
information in wage bargaining. It shows not 
only the interest which trade-union negotiators 
take in the details of financial information put 
out by companies, but that the figures are 
treated by those who know now to handle them 
with a good deal of reserve. 

This does not mean that they consider the 
figures false or deliberately misleading. Rather 
it emphasises that profit and loss as well as 
balance-sheet figures have been put together, 
mainly by protessional people, for purposes 
other than collective bargaining. 

Trade union negotiators should be able to 
understand accounts though they should not be 
dazzled by them. The information they offer 
should be accepted as useful but not as the 
major issue in a round of wage negotiations. 
What both management and the unions need 
to-day is an improvement in their techniques for 
forecasting results in the immediate future for 
it is Out of future earnings that a business will 
pay its higher wage bill. 


Safety Second 


An unusual development occurred last week in 
the history of human relations in industry. The 
British Safety Council intervened in a. strike 
where the issue was one of satety. 

Ine men stopped work after the third fatal 
accent on a civil engineering site in three 
months. They demanded the appointment of a 
full-time safety otncer, but objected to the man 
whom the contractors, for whom they work, had 
appointed. The Council has said that it will 
recruit a safety othcer or help in any other way 
to tring the strike to an end. Meanwhile the 
empivyers have refused to discuss the matter 
until ine men return to work. At the same time 
the matter has Leen cons.dered by the Civil 
Lugineering Construction Conciliation Board. 

Llie basic issue 1s NOt Now safety but duress— 
or so the contractors are arguing. This is a 
Matter entirery tetween them and the union. 
‘lnereafter some outside bodies, such as the 
Saicty Council and Conciliation Board, may be 
ol some assistance. It is important, however, 
that matters oft this kind should not become 
occasions tor good or bad publicity, in the course 
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of which the facts of the case become riatters in 
the public eye for uninformed debate. 


Top Floor Bargaining 


Some of the manifestations of the current cop. 
cern over the procedures of collective bargaining 
have been the more or less inspired statements 
in the Press that the Government is considering 
some form of investigation into the subject late 
this coming autumn. It seems likely that the 
field of investigation will be the nationalised 
industries. 

Recent experience has shown that the Govern. 
ment quickly becomes involved in wage disputes 
when they occur in a nationalised industry. The 
reason for this is not far to seek. It is often 
good strategy to try to appeal above the board 
running the industry to the Government itself 
which might put pressure on the board to accept a 
large wage demand for political reasons. 
Politicians with an electorate to please are 
reckoned more impressionable than the profit 
and loss account. 

Irrespective of party politics, this is an issue 
which may have to be faced before long. It is 
not only, as the recent London bus strike showed, 
that collective bargaining tends in nationalised, 
industries to be quickly elevated to the national 
political level but that politics quickly bedevil 
the machinery of collective bargaining—a pro- 
blem the consequences of which were not to be 
foreseen when the unions developed their tech- 
niques of bargaining several decades ago. 


Conciliatory Manner 


The retirement of Sir Wilfred Neden as Chief 
Industrial Commissioner and his succession by 
Mr. P. J. St. J. Wilson sees with it the close of 
an era. These are not days when the con- 
ciliaton side of the Ministry of Labour is able 
to gain many resounding victories. It belonged 
on the whole to an age in the industrial struggle 
when tempers and words were apt to be savage, 
but the armaments wielded by both sides less 
impressive when measured by the number of 
Cabinet Ministers and industrial diplomats 
involved. 

Those responsible for conciliation have a 
similar quality to H.M. representatives abroad. 
They are men who are apt to be overlooked at 
times when their services could be most valuable. 
They are men devoted to duty, fair-minded, 
impeccable in manners and charming to meet. 
They are brushed aside by the Napoleons of 
industry and unionism whose struggles make 
Governments tremble and electorates restless. 
They stand for all that is best in conciliation 
and arbitration and some day their influence 
may come back. 


On Leaving School 


Increasingly sixth-form boys are trying out dur- 
ing the summer holidays the careers and com- 
panies they have chosen. This is becoming 
fairly general but in Worcestershire it is actively 
encouraged and organised by the County Youth 
Employment Officer, Mr. C. P. Walton. The 
object, says, Mr. Walton, is to avoid unsuitable 
choices and also to assist the young people in 
making up their minds. Last year 20 boys and 
girls spent three weeks in offices, factories and 
laboratories with this in mind and the results 
obtained were most valuable. One boy was 
quite put off by office work although he had 
chosen it, another resolved to go to university 
rather than work his way up from the laboratory 
floor. This year 30 will take part in the scheme, 
going to firms approached by Mr. Walton and 
receiving £5 a week pay. 

In the United States this is also the time for 
school leavers to look for jobs, and there are 
more of the first and less of the latter. The 


Christian Science Monitor warns that employers 
are not impressed by Elvis Presley haircuts, sack 
dresses, or suede shoes. 
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Metals and Materials 





Freezing tank containing acetone, maintained at a temperature of 
63° and — 67° C, in which dies filled with liquid mercury are 


Fig. 1 

between 
immersed for the production of solid-mercury patterns for making precision 
castings of heat-resisting steels, aluminium alloys and other materials. 


aaa the past 15 to 20 years the ancient lost-wax method of making 
castings has developed into a precision investment-casting tech- 
nique whereby increasingly intricate objects are being produced. An 
investment process in which frozen mercury is used for the pattern, as 
an alternative to wax, has been perfected in the United States and, as 
stated in a preliminary note on the subject on page 797 of our issue 
of 20 June last, is now being applied in this country by Sankey- 
Telcon Limited, a company owned jointly by Guest, Keen and Nettle- 
folds Limited, and the Telegraph Construction and Maintenance Com- 
pany Limited. 

Sankey-Telcon, whose address is Mercury House, Theobald’s Road, 
London, W.C.1, are the sole licensees of the Mercast process, as it is 
called, outside the United, States and a new factory in which these 
castings are produced has been built adjoining the Telcon Works at 
Manor Royal, Crawley, Sussex. 

The factory has an area of 5,000 sq. ft divided into th:e2 main sections, 
devoted respectively to pattern and mould making, foundry and finishing, 
and die or master-mould making. In addition there is accommodation 
for radiographic examination, a drawing office and a general office. 

Mercury as the pattern material has three main advantages. In the 
first place, the solid-liquid metal expansion is small, hence, thin shell 
moulds can be used for the castings without fear of cracking the shell. 
Secondly, the metal readily welds to itself under light pressure so that 
accurate and intricate patterns can be produced by abutting or “ booking ” 
simple component patterns together in a precision jig. In the third 
place, the high density and good “ wetting ” characteristics of the metal 
permit the perfect reproduction of minute detail. 

A steel or aluminium die or master mould is employed and this must 
be machined to very close dimensional tolerances. To avoid the leakage 
of liquid mercury, adjacent faces must mate with a clearance not greater 
than 0-0005 in. 

The die is filled with liquid mercury at room temperature and is then 
immersed in a “ freeze” tank, shown in Fig. 1, maintained at a tem- 
perature of between 63° and 67°C by means of a mechanical 
refrigeration unit housed in a totally-enclosed room. To speed up the 
freezing the tank is filled with acetone to provide an adequate thermal 
“sink.” The mercury in the die freezes at about — 40° C, and when 
the die is dissembled, a procedure shown under way in Fig. 2, the pattern 
emerges as a silvery-looking article which is immediately coated or 
‘invested * with a zircon-base ceramic slurry in the adjoining dipping 
tank maintained at temperatures of between 60° and sé). ie 
investment of a frozen-mercury pattern is shown in Fig. 3. 

The zircon refractory is made into a slurry by admixture with a complex 
hydrocarbon which remains liquid at the low temperatures involved. 
Water, of course, cannot be employed as it would become frozen solid. 
The particle size of the zircon base refractory investment material is 
selected in relation to the metal being cast and enables a fine surface 
finish of the casting to be obtained. The resultant shell mould has a 


thickness of up to } in and the mercury is allowed to melt and run out of 


4 


the mould on a melting-out rack. The mercury collects in a trough 
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INVESTMENT CASTING 
WITH FROZEN MERCURY 





Fig. 2 On dissembling the die, the frozen mercury pattern, in this case 
an outer-flange segment for a jet engine, emerges as a silvery-looking 
article. 





The frozen-mercury pattern is coated or invested with a zircon-base 


Fiz. 3 
ceramic slurry in a dipping tank maintained at a temperature between 


60° and — 63° C. 


underneath the rack and is returned for re-use through a cleaning system. 
The dissembled dies are placed in a warming-up tank filled with acetone 
maintained at room temperature, where they are brought up to ambient 
temperatures prior to reassembly for a new cycle of operations. 

An elaborate ventilating system is installed in the pattern and mould- 
making shop to remove acetone vapour and mercury vapour. The 
latter might become a health hazard, and adequate precautions are 
taken to ensure that the concentration never reaches a level at which 
danger to the health of operatives might occur. Adequate precautions 
against possible outbreaks of fire are also taken. 

The green shell moulds, after the melting out of the mercury, are first 
dried in an infra-red cabinet and are then fired at a high temperature in 
a trolley-hearth electric furnace fitted with heating elements in the floor, 
roof and walls, so that the temperature distribution in it is practically 
uniform. In case there may be traces of mercury left in the green 
moulds, both the infra-red heated drying cabinets and the firing furnace 
are fitted with forced-draught ventilation. The fired moulds are mounted 
in various ways and pre-heated to the required temperature for casting, 
in trolley-hearth electric furnaces. Depending on the complexity of the 
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Research and Development 





August 8, 1958 ENGINEE! ING 


COMBATING CORROSION AND USING WASTE PRODUCTS 
Studies in Progress at the National Chemical Laboratovy 


In the work of the National Chemical Laboratory, 
Teddington, Middlesex (formerly, the Chemical 
Research Laboratory) increased effort has been 
given to researches of industrial importance. The 
annual report Chemical Research, 1957, des- 
cribes the work carried out and urges an expan- 
sion of the present programme of inorganic 
chemistry, particularly for research on high- 
purity materials. The advisory services, it is 
estimated, have occupied 10 per cent of the 
time of the staff, the largest numbers of 
inquiries being received by the Corrosion of Metals 
Group and the Organic Group. The report is 
published for the Department of Scientific and 
Industrial Research by H.M. Stationery Office 
(price 5s.). Some aspects of the work reported 
are treated below. 


BASIC MECHANISMS 


Even a relatively small improvement in corro- 
sion-preventive measures would effect a consider- 
able saving in resources of raw materials and 
manpower. The Corrosion of Metals Group at 
the Laboratory gives as much attention as 
possible to fundamental research, as the develop- 
ment of preventive measures must largely depend 
on the knowledge of corrosion mechanisms. 

The use of radioactive tracer studies on steel 
have enabled the mechanism of inhibition by 
chromates, benzoates and nitrites to be better 
understood. In all these inhibitive solutions, the 
first step on the immersion of a steel is the 
formation of an adsorbed layer of the inhibitive 
anion on the surface. The layer suppresses the 
anodic or cathodic reactions constituting corro- 
sion; and since the adsorption takes place on the 
oxide layer as well as on the metal it is reasonable 
to assume that the suppression of the cathodic 
process is at least as important as the suppression 
of the anodic process. “* Logarithmic” oxide 
film growth then proceeds underneath the 
adsorbed layer by a mechanism analogous to 
that of oxide film growth in air at room tempera- 
ture. The logarithmic growth, which always 
tends to proceed in the presence of oxygen or a 
suitable oxidising agent, continues as long as 
the adsorbed layer is present, i.e., the inhibitor 
concentration is maintained in the solution. 
In the absence of sufficient inhibitor, the orderly 
logarithmic growth reverts to a system of 
anodes and cathodes, with accompanying corro- 


sion. The film growth in chromate solution is 
able, nevertheless, to enhance the degree of 
protection, as has been shown from “ electrode 
potential decay ”’ studies. 

The Corrosion Group has also extended earlier 
work on the determination of the minimum 
effective concentrations of numerous compounds 
as inhibitors for abraded mild steel in distilled 
water (in equilibrium with air). Two main 
groups of compounds are being tested: sodium 
salts of substituted benzoic and related acids, 
and some of the more common. inhibitors 
encountered in practice. In the second group 
it was found that the effectiveness decreased in 
the order chromate, nitrite, benzoate, sodium 
hydroxide; that is, greater efficiency is obtained 
in the presence of an oxidising anion. Sodium 
o-nitrohydrocinnamate, the only substituted 
compound of the cinnamate type which has so 
far been tested, is more effective than any of the 
substituted benzoates, or even than chromate, 
protecting at a concentration of 21 p.p.m. This 
represents a considerable advance for this type of 
inhibitor. 

Three circulating systems have been constructed 
for studying the corrosion of metals in flowing 
water. Much of the work carried out so far 
has been concerned with developing the experi- 
mental technique. The equipment is being used 
initially to investigate the influence of water 
speed on the corrosion of mild-steel pipes. 
Preliminary results on the corrosion of jin 
bore mild steel pipes in Metropolitan Water 
Board water indicate that after an initial period 
of corrosion, attack almost ceases. The total 
amount of attack, and the period over which 
corrosion occurs, both decrease with increasing 
speed, the fall being. particularly marked over 
the range 0-40 ft per sec. The amount of 
attack is less when the alkalinity is maintained 
at a relatively high value than when it is allowed 
to fall. This behaviour is associated with the 
formation of carbonate scales on the tubes. 
The type of attack varies from localised attack 
at high speeds to roughening in the form of 
bands at low speeds. 

The circulation systems will later be used in 
testing the effectiveness of soluble inhibitors on 
the corrosion of mild steel and other metals, either 
singly or in combination, in conditions of heat 
transfer, for example, with the pipes heated 





Continuing Investment Casting 


mould and the alloy being cast, inversion pour- 
ing or simple open pouring may be employed, 
but, more usually, sling, vibration, centrifugal or 
suction casting are the methods utilised. The 
moulds are strong and porous and are readily 
adapted to any of these processes. A 56lb 
capacity vacuum furnace is also available for 
for melting and casting in vacuo when necessary. 

The finishing section of the factory is equipped 
with a high-speed band saw, an abrasive cut-off 
machine, shot and vapour-blast cabinets, grind- 
ing and linishing machines and the usual bench 
finishing tools. The inspection department has 
all the facilities necessary for radiographic 
examination, crack detection, dimensional inspec- 
tion and other forms of examination. All cast- 
ings are approved by this department prior to 
dispatch. 

Mercast investment castings find wide appli- 
cations in engineering; they include aircraft- 
engine structural parts, guide vanes, wave guides 
and other parts of electronic equipment, gyro- 
scope gimbals and valve bodies. A_ typical 
casting now being produced is an outer flange 
segment which is welded to the exit end of a 
combustion chamber in a jet engine. This 


component, which is shown in course of manu- 
facture in Figs. 2 and 3, is produced in Nimocast 
90, a heat-resisting alloy containing titanium and 
aluminium. Other castings made by the new 
process include a multi-bladed rotor, cast in 
an austenitic heat-resisting steel, stator blading 
for industrial and aircraft gas turbines, missile 
components in aluminium alloys, and parts for 
radar and electronic equipment. 

The Mercast process, it is emphasised, is par- 
ticularly suited to the manufacture of high- 
strength castings because thin walls can be 
successfully cast, large and heavy shapes can be 
made, complex forms can be produced and a 
high degree of metallurgical control is possible. 
The surface finish obtained is excellent and a 
general guide to the tolerances obtainable is 
-+- 0-003 in per in for most alloys. Somewhat 
closer tolerances are obtainable with aluminium 
alloys. The mechanical properties attained by 
the Mercast process are stated to be better than 
those normally obtained by other casting tech- 
niques. Indeed, it is claimed that, in the United 
States, castings having an ultimate tensile strength 
in excess of that obtainable from forged com- 
ponents are in current production. 





externally. Data from these tests will be of 
value in predicting the behaviour of metals in 
hot-water systems and heat exchangers. 

Experiments to determine the influence of 
various factors on the corrosion of mild sieel by 
sulphur suspensions are now nearly complete. 
The corrosion rate increases approximately 
linearly with sulphur concentration. Chromate 
additions to 25 per cent sulphur suspensions 
gave complete inhibition at chromate concentra- 
tion of 0-1 per cent. Phthalate additions gaye 
similar results. The indications are that these 
inhibitors are producing cathodic polarisation. 

Following cathodic protection experiments on 
copper in the presence of hydrogen sulphide, 
similar experiments have been carried out on 
mild steel. Earlier work has shown that in order 
to protect mild steel it is necessary to depress 
the potential to a more negative value in the 
presence of active sulphate-reducing bacteria 
than in their absence. New results show that 
this is caused primarily by the action of the 
sulphide produced by the bacteria. In the 
presence of sulphide, the concentration of ferrous 
ions is very small on account of the low solubility 
product of ferrous sulphide. The low concen- 
tration of ferrous ions produces a more negative 
potential at the metal-solution interface. A 
corresponding negative potential must therefore 
be maintained in order to obtain cathodic 
protection. 


ATMOSPHERIC CORROSION 


Further studies have been made in an attempt 
to discover the factors responsible for the thread- 
like (filiform) spread of corrosion on some 
metals. With aluminium alloys, alloy composi- 
tion is found to have no significant qualitative 
effect, but the rate of growth of filiform corrosion 
“tracks” from active nuclei varies roughly. 
according to the corrodibilities of the alloys in a 
polluted atmospheric environment. The pro- 
duction of filiform corrosion on zinc in the 
presence of moist phenol vapour has _ been 
verified. Experiments are also in progress to 
determine the effect of humidity on the corrosion 
of steel in the presence of certain vapours, such 
as acetic acid. A test equipment that allows 
humidity to be controlled within close limits 
has been constructed. 

During the past year, more interest has been 
aroused in the use of cyclo-hexylamine carbonate 
(CHC) to protect the fire side of boilers during 
idle periods. The National Chemical Labora- 
tory, however, advocates a cautious approach 
to this application, for much may depend on the 
thoroughness with which fireboxes and flueways 
are cleaned on shutting down. Quite commonly 
there are large inaccessible residues of hygro- 
scopic acidic material, the corrosive effects of 
which may not be counteracted by the use of 
CHC. In laboratory tests on the corrosion of 
mild steel covered with scrapings from flueways, 
and exposed to a relative humidity of 84 per 
cent, the admission of CHC lowered the overail 
corrosion rate to some extent but caused a 
pitting attack that could be dangerous if it 
occurred in boiler equipment. Pitting was slight 
on grey cast iron test pieces. Endeavours are 
being made to devise a laboratory test that simu- 
lates satisfactorily the blanketing effect of the 
heavy rust deposit encountered in_ practice, 
although a true assessment of the value of the 
protective method is difficult to obtain from single 
season field tests. 

The equipment used at the Laboratory for 
studying the oxidation of steels under steady 
conditions has been used to obtain an indication 
of the adhesion of scale when temperature 
fluctuates. Samples of steels intended for steam 
superheater tubes were exposed to flue gas at a 
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high temper ature for a total of about 1,000 hours, 
in SUCCESS! periods of 70 hours, the specimens 
being withdrawn from the furnace for cooling 
in the intervals. The oxide scales adhered 


throughout to steels exposed within their normal 
intended temperature limits. When exposure 
temperatures Were excessive, for example with 
the exposure of a 7 per cent chromium steel to 
flue gas at 670 C, scale peeled away on cooling, 
enabling oxidation to continue at an increased 
rate. The method of testing, which involves 
measurement of weight changes of specimens 
while they are in the furnace, gives a useful 
indication of the degree of protection to be 
expected from the oxide scale on a particular 
alloy in service. It has been observed that scale 
may adhere after one or two cycles and break 
up subsequently when it has attained a certain 
thickness. 


GAS-WORKS GERMANIUM 


A study has been made of the recovery of 
germanium from some samples of liquors from 
gas works. One sample received from the 
South Eastern Gas Board contained much 
sulphide as well as 3-2 p.p.m. of germanium. 
Zinc sulphate was found to be the most successful 
additive reagent, 72 per cent of the germanium 
being recovered by filtering off the precipitate 
after standing for 2 hours. A liquor supplied 
by the North Thames Gas Board (2:5 p.p.m. 
germanium) contained much less sulphide and 
zinc sulphate was not so successful; the best 
recovery was obtained with ferric sulphate, 70 per 
cent of the germanium being recovered on 
filtering after half an hour. A mixture of zinc 
sulphate and ferric sulphate gave quite good 
recoveries with both of these liquors, particularly 
if the ferric sulphate was added about 5 minutes 
after the zinc sulphate. 

Fewer samples of trade wastes were received 
at the laboratory during the year under review. 
Several flue dusts from oil-fired furnaces have 
been examined for their vanadium content but 
none of them was of interest in this connection. 
One of the dusts did contain 16 per cent zinc, 
while another had 18 per cent manganese. 


SULPHUR AND SEWAGE 


The United Kingdom is largely dependent on 
imports for its sulphur supplies. Hence the use 
of indigenous materials for sulphur or sulphuric 
acid production is being explored. One possi- 
bility is the application of sulphate reducing 
bacteria for the production of hydrogen sulphide, 
which can be converted to sulphur or sulphuric 
acid by established chemical methods. A lab- 
oratory process had been developed for sulphide 
production from raw sewage sludge enriched 
with calcium sulphate. This process has now 
been transferred to a small pilot plant at the 
London County Council Northern Outfall 
Works, Beckton, East London. The trials have 
confirmed the laboratory results. During the 
past year laboratory work at Teddington was 
directed to improving the efficiency of the 
removal of the hydrogen sulphide from the 
fermenting sludge, and in collaboration with the 
Beckton workers, to investigate some of the 
problems of adapting the process for larger 
scale trials at Beckton. 

Studies of the mechanisms leading to the 
production of methane are also being made. 
With crude cultures, for example during the 
anaerobic fermentation of organic wastes, notably 
sewage sludge, methane is produced copiously 
and smoothly. Undoubtedly the more complex 
components of sewage sludge and other wastes 
are degraded to simpler compounds, which are 
then used by the methane producing bacteria, but 
little is known of these intermediates. The 
aims of the present investigations are to isolate 
organisms that produce methane and examine 
their physiology, with the ultimate object of 
using them more efficiently. 

One of the main problems of sewage treatment 
is the removal of water from sludges. One factor 
which retards settlement and hence dewatering 
of sludges fermented for methane production is 
the continued evolution of gas bubbles; in hot 


weather the sludge frequently rises to the surface 
because of the buoyancy of the occluded gas 
bubbles. This phenomenon does not occur with 
sludges fermented for sulphide production. In 
general, sludges from the Beckton pilot plant 
have settled better and more speedily than 
methane-digested sludges. Settlement tests have 
been carried out daily. In one sequence the 
amount of removable water in the sulphide 
sludges was about double that in the methane 
sludges, and in another the factor was four 
times. This represents a considerable reduc- 
tion in the quantity of sludge for disposal at sea. 


CONCRETE DETERIORATION IN 
SEWAGE 


The internal deterioration of concrete sewers 
is widespread, especially in warm climates. It 
usually occurs only above the sewage level and 
is associated with the evolution of hydrogen 
sulphide from the sewage and the presence of 
sulphur-oxidising bacteria. A striking example 
was encountered at Burton-upon-Trent. There 
the sewage is unusual in that two-thirds of it 
consists of brewing trade effluents, the sewage 
temperature is higher than normal (21 to 31° C 
in summer), and the sulphate content is very 
high. Eighteen months ago the Burton Cor- 
poration built an experimental manhole, through 
which the main sewer passed, to house various 
constructional materials to test their resistance 
to the prevailing conditions. The materials 
included three varieties of concrete—as vertical 
pipes passing through the liquid surface—made 
with Portland cement, sulphate-resisting Portland 
cement, and high-alumina cement. 

The examination of the manhole revealed the 
following points. The sludge settled in the 
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bottom of the experimental pit was giving off 
bubbles of gas, presumably methane, and a 
stench of hydrogen sulphide pervaded the whole 
installation. All three concrete pipes showed 
severe deterioration above the liquid level but 
virtually none below. The engineering brick 
of which the manhole was constructed was 
untouched, but the interstitial mortar was soft 
and friable. Scrapings from the concrete pipes 
and a sample of the sludge from the bottom of 
the pit were taken for examination at Teddington. 

From that examination it appeared that 
sulphate-reducing bacteria reduce sulphate in the 
sewage to hydrogen sulphide, which reacts 
chemically with the concrete, producing sulphur 
compounds and sulphur. These compounds 
are eventually attacked by sulphur-oxidising 
bacteria (Thiobacillus) to form sulphuric acid, 
which is the main agent in the destruction of the 
concrete. 

The prevention of the deterioration would 
involve interrupting the sequence of events. 
This could be done in several ways: by aeration, 
to suppress the growth of anaerobic sulphate- 
reducing bacteria; by the exclusion of air to 
minimise both the growth of Thiobacillus and 
the oxidation of hydrogen sulphide; by the 
addition of specific inhibitors to the sewage or 
constructional materials; and by the removal of 
the hydrogen sulphide by ventilation. Some 
of the measures suggested are mutually exclusive 
and their relative efticacies can only be determined 
by direct experimentation. Consideration could 
also be given to cooling the sewage and designing 
the sewer to avoid stagnant conditions which 
favour the growth of the sulphate reducers. It 
is clear that there is a wide field still open for 
investigation. 


ACOUSTIC WAVES IN COAL 


Basic investigations into the mechanical proper- 
ties and physical structure of coal are made by 
the Mining Research Establishment, Worton 
Hall, Isleworth, Middlesex, which is concerned 
with improving and developing techniques of 
winning coal from the seam. In a_ paper 
‘** Apparatus for the Measurement of the Velo- 
cities of Sonic Pulses in Flawed Materials,” by 
R. F. Seaborne and N. B. Terry, two members 
of the Establishment’s staff, equipment is 
described which provides a convenient means of 
investigating the elastic properties and crack 
structure of coals, and some measurements are 
given to illustrate the performance of the appa- 
ratus. The paper is published in the Journal of 
the British Institution of Radio Engineers (vol.18, 
June, 1958), Bedford Square, London, W.C.1. 

The authors measured the elastic wave veloci- 
ties of a low-carbon bituminous coal (Barnsley 
Top Hards) in three directions: perpendicular 
to the bedding, or stratification, plane; parallel 
to the bedding plane and parallel to the major 
cleat plane; and parallel to the bedding plane 
and perpendicular to the major cleat plane. 
(The cleats are a well-defined system of macro- 
scopic cracks oriented in planes perpendicular 
to the bedding plane.) With the equipment 
used, transit times of the order of 100 microsec 
were measured with individual measurements 
repeatable to about 0-5 microsec. No significant 
difference in the elastic wave velocity for the 
two directions parallel to the bedding plane 
was recorded, but the wave velocity perpendicular 
to the bedding plane was significantly lower than 
that parallel to the bedding plane. This was 
probably due to the oriented microcrack distri- 
bution rather than to an anisotropic elasticity 
in the coal material itself. Further experiments, 
in which the elastic wave velocities will be 
measured for coal samples subjected to high 
external stresses, are planned. Anisotropy due 
to oriented microcracks should be modified 
as the cracks close under stress. 

In the equipment, a pulse generator supplies 
large voltage impulses to a transmitting trans- 
ducer on one face of the coal. After travelling 
across the specimen, the elastic pulse is detected 


by a receiving transducer and displayed on an 
oscilloscope screen. Timing is achieved by 
comparison with a variable acoustic delay line. 
This line is magnetically-polarised nickel rod 
into which pulses are introduced by a barium 
titanate transducer coupled to one end. The 
pulses are detected by a small movable coil on 
the rod, the distance of the coil along the rod 
being a measure of the time of travel of the 
pulse. 


OPERATIONAL RESEARCH 
COURSE 


Although the department of engineering produc- 
tion at the University of Birmingham organised 
its first summer school on work study and 
operational research in 194%, its operational 
research activities have been confined mainly to 
short residential courses on operational research, 
linear programming and queueing theory, and 
to long-term research on operational research 
techniques. The department recognise, however, 
that there is a growing need for formal study to 
keep abreast of the ever-increasing development 
of operational research. Therefore a new post- 
graduate course is being offered. 

The object of the course is to provide advanced 
education and training for graduates intending 
to take up a career in operational research in 
industry. Graduates with first or second class 
honours degrees in science or mathematics and 
some industrial experience are eligible for admis- 
sion. A systematic course of studies is offered, 
leading to examinations in six subjects. In 
addition, each student is required to undertake 
an investigation of a practical industrial problem 
and to submit a report for examination. In some 
cases, students may work in small groups on 
these problems, and they may then submit joint 
reports. The co-operation of industrial com- 
panies is sought in the selection of suitable 
problems and in the provision of facilities for 
study. The degree of Master of Science in 
operational research and related subjects will be 
awarded on successful completion of the course. 
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Continuing Research and Development 


CALIBRATION OF MIRROR EXTENSOMETERS 
BY OPTICAL INTERFEROMETRY’ 


By A. F. C. Brown, B.SC., A.M.I.MECH.E. 


For the determination of the elastic moduli of 
metals, the ultrasonic pulse method has several 
advantages. Among these may be counted its 
high precision, the small size of sample needed 
and the rapidity with which the results can be 
obtained. A large proportion of the published 
values of elastic moduli are based on the results 
of static measurements and there is clearly a 
need for better means of comparing these results 
with those from the newer method of test. 
Determinations by ultrasonic and static methods 
on the same material usually fall within 2 per 
cent of each other, the ultrasonic values generally 
being higher, but there is uncertainty about 
the magnitude of the errors in the static measure- 
ments. It was with these considerations in 
mind that a comparison was made of a number 
of sensitive extensometers, use being made of 
the interferometric calibration bench at the 
National Physical Laboratory. 

The quantities most often measured statically 
are the Rigidity Modulus G and Young’s 
Modulus E. From these, a value of Poisson’s 
Ratio o can be derived, but a more direct method 
for a is based on the measurement of the lateral 
strain. The measurement of the torsional strain 
needed for a determination of G presents little 
difficulty, since all that is necessary is to measure 
the relative tilt between two mirrors mounted 
a known distance apart along a round bar 
subjected to a known torque. It can be argued 
that it should be just as easy to measure E in 
pure bending by a similar technique and this 
possibility is being investigated. It is the precise 
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Fig. 1 Action of Martens extensometer. 


determination of E for direct loading that 
presents greater difficulty and this metrological 
problem has led to the design of various forms 
of extensometer. 

Types of Mirror Extensometer.—Extensometers 
measure the elongation of a specific length of 
material. Gauge points or edges define the 
initial length and their relative movement, in 
the instruments to be discussed, changes the 
inclination of a mirror. The rotation of the 
mirror observed with a telescope and scale or 
an auto-collimator, is used as a measure of the 
extension. A well-known instrument of this 
type is the Martens extensometer, of which the 
action is illustrated in Fig. 1. In the diagram, 
the gauge length AB is shown extending to a 
length AB’. An L-shaped steel member which 
will be called the side-bar has a sharp edge 
bearing on the specimen at A and vee-groove 
at C to locate one edge of a hardened-steel 
rhomb. The other edge of the rhomb bears on 
the specimen at B, the distance AB being 
equal to the required gauge length when the 
diagonal of the rhomb is perpendicular to the 
specimen. The axis of the mirror shaft passes 
through the centre of the rhomb, at right angles 
to the plane of the paper. Similar in principle 
to the Martens extensometer is the Tuckerman 
optical strain gauge. This has the addition of 
a roof prism which simplifies adjustment. These 
two instruments have the advantage of being 
very light in action. This is particularly so in 
the case of the Martens, which can be used on 
specimens of small diameter and low strength. 

A development of the Martens intended to 
obviate irregularities in assembly is the N.P.L. 
crossed-strip extensometer. In this instrument 
the rhomb is replaced by a second side-bar and 
the rotary motion is produced within the extenso- 
meter instead of at the surface of the specimen. 
This is effected by joining the side-bars together 
with a crossed-strip hinge, on which the mirror 
shaft is mounted. For setting the gauge length, 
the side-bars are locked together by a dowel pin, 
which is removed before the test is begun. 

In the roller type of extensometer, represented 
by the Lamb, the rhomb is replaced by a hard 
steel roller which runs between two side-bars, 
each with a sharp edge bearing on the specimen. 
Once again, the gauge length is fixed with a 
dowel pin passing through the two side-bars. 
This instrument avoids the uncertainties of the 
rhomb contacts but difficulties are incurred in 
transferring the motion to the roller without 
friction. The modification introduced by the 
Aeronautical Inspection Directorate Labora- 
tories, Harefield, appears to remove this possible 
source of error. 


EXTENSOMETER CALIBRATION 
BENCH 

A bench for calibrating extensometers in 
terms of mercury green light waves has recently 
been set up at the N.P.L. Fig. 2 is a photograph 
of the moving parts of the bench and its operation 
is illustrated in Fig. 3. Referring to Fig. 3, 
the extensometer spans a length AB, where A 
is fixed and B can be moved up and down. The 
movement is controlled by a lever and finely- 
pitched screw, friction being minimised by the 
form of slide used. The slide consists of two 
triple rows of steel balls rolling between a 
central rod and a thin steel tube. A _ small 
amount of interference in the fit of the assembly 
ensures that there shall be no shake or backlash. 
The movement is measured with a Fabry-Perot 
interferometer of the reflection type designed by 


Tt See their report A.I.D/Metro 2 and Supplement. 
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the Metrology Division, N.P.L.t The use of ap 
interferometric measuring system makes jt 
possible to take readings for continuous incre. 
ments of extension instead of the to and fro 
motion which is necessary when slip gauges are 
used to measure the extension. 

The rotation of the extensometer mirror was 
measured with an autocollimator and, if two 
extensometers were fixed, a second autocollimator 
was used. The cross-wire of the Fabry-Perot 
ocular was set on to a fringe and the auto- 
collimators were read. The extension was then 
altered by a whole number of fringes and the 
autocollimators were read again. The Setting 
of the interferometer could be relied upon to 
within #% fringe which is approximately 0-5 
micro-inch (13 mz). The autocollimators, which 
had been calibrated by the Metrology Division, 
could be read to one second of arc; in the case 
of a Martens unit, this corresponds with about 
one micro-inch (25 mz). 

The equipment was not seriously affected by 
temperature changes, although there was no 
thermostatic control in the room where it was 
used. The bench and extensometer are roughly 
compensated for temperature, seeing that they 
are all made of steel and the parts shown 
anchored to earth are in fact connected by a 
steel frame. Variations after handling and from 
draughts are bound to occur, because of the 
different heat capacities of the parts, but the 
effects were found to be neglible if the equipment 
was allowed to stand for an hour after setting up 
and the doors and windows were kept closed. 

Results of Extensometer Calibrations.—The 
calibration bench was used to compare the per- 
formance of the following extensometers:— 
Martens (with old and new pairs of rhombs); 
N.P.L. crossed-strip, and Lamb roller. The old 
Martens rhombs were a pair which had been in 
use for some years whereas the new ones had 
been freshly lapped. 

The Martens and N.P.L. crossed-strip extenso- 
meters were calibrated over a range of movement 
of 0-001 in (254) but the higher sensitivity of 
the Lamb necessitated the smaller range of 
0-00065 in (16-S5z). The ** UP” readings, which 
correspond with the extension direction, were 
always started with a continuous motion from a 
position below that of the first reading. The 
“DOWN” readings, corresponding with the 
compression direction, were on the other hand 
begun directly from the highest ‘“* UP” reading, 
so as to reveal any hysteresis. Repeated calibra- 
tions were made, sometimes without altering the 
setting of the extensometers, but mostly after 
they had been removed from the calibration 
bench and set up afresh. Several pairs of sleeves 
had been made to represent different specimen 
materials and surfaces on which the results of 
some tests are given in the Appendix. For 
the calibrations, however, the sleeves were of 
steel, finely turned and with a hardness of 
190 HV30. 

Typical results have been reproduced in Table 
1, in which the figures are the angular rotations 
of the mirrors in seconds of arc. The rotations 
of the left-hand and right-hand mirrors are 
recorded separately and a third column gives the 
mean values. At the foot of each mean column 
the average value of the five runs is entered. 
Below, the instruments are compared on the 

. Tange 
basis 

average 
the UP and DOWN series. All the extenso- 

t For the wavelength 5461 A, the passage of one 


fringe corresponds with a movement of 10°75 micro- 
inches. 


, which is tabulated separately for 
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Fig. 2. Moving parts of extensometer calibration 
bench. 

meters are reliable to within 0-35 per cent, 
the Martens type being somewhat better than 
the other two. It is noticeable that only in the 
case of the Lamb is there a significant difference 
between averages of the DOWN and UP readings. 
This difference is due to a loss of mirror rotation 
which always occurred when the direction of 
movement was reversed. 

Comments on the Calibration.—The action of 
the Martens extensometer is discussed in the 
Appendix. Here we may comment on the effect 
of the edge radius. Ideally the edges should be 
sharp but they would then be too much subject 
to damage, so that some rounding is necessary. 
The effect of it is to reduce the effective length 
of the rhomb (/ in Fig. 1) below its measured 
length. The edge bearing on the specimen rolls 
on the specimen surface, whereas the one located 
in the vee-groove of the side-bar rotates about 
the centre of the edge circle. The effective 
length may thus be expected to be less than the 
actual length by the amount of one edge radius, 
and this condition is, in fact, approached. 

The effective length, /’ is related with the 
applied extension, x, and the mirror rotation, 
#, in the following way :— 


7 1-075 x 10-* x 37-3 x 3600 
O/x 
2-2172 
O/x ” 


where /’ is in in, @ is in seconds of arc, and x 
is in fringes. 


Martens (Old Rhombs) 


Seconds of arc for 


Martens (New Rhombs) 


Extensometers 
Mounted Here 























The calculated effective lengths are compared 
with the actual lengths in Table IL. 

Table Il shows that the effective length of the 
rhombs is less than the actual length by an 
amount which is slightly less than the edge 
radius. This conclusion is supported by some 
earlier calibrations which were made on several 
Martens extensometers belonging to the Mech- 
anical Engineering Research Laboratory. The 
effect is to make the instrument 4 per cent to 
1 per cent more sensitive than would be expected 
from the rhomb dimensions. 

A similar comparison can be made between 
the effective diameter and the mean actual dia- 
meter of the Lamb rollers, the results being given 
in Table III. In this case, the effective diameter 
is greater than the actual diameter and the 
sensitivity is reduced on the average by 14 per 
cent. In his discussion on rolling friction, 
Osborne Reynolds* noticed a similar effect with 
a rubber roller on a rubber surface but he failed 
to detect any change in effective diameter with 
metals. The work of the Aeronautical Inspec- 
tion Directorate Laboratories, Harefield, on the 
Lamb extensometer has been mentioned.t Their 

* Scientific Papers, vol. 1, page 110. 
+ Loc. cit. 


TaBLe Il.—Comparison of Effective and Actual Lengths of Martens 


Rhombs 


| Old rhombs New rhombs 


Calibration factor, @/x sec per 
fringe .. - - 
Mean effective length of 
rhombs, /’, in 4 - 
Mean actual length of rhombs, 
| ee a - - 0-1759 0: 1688 
0-0009-0-0019 | 0-001-0-0018 
0-002 0-002 


12:67-12-74 13-21-13-28 


0- 1750-0: 1740 | 0: 1678-0: 1670 
/—T,in as os 

Mean radius of rhomb edge, in 
0-5-1-1 


percent .. 0-6-1-1 


1 


TasLe I.—Typical Results of Extensometer Calibrations 


Seconds of arc for 





Lamb Roller 


Seconds of are for 
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Fig. 3 Diagram showing principle of extenso- 
meter calibration bench. 


modification to the spring mounting makes the 
instrument much more consistent in the measure- 
ment of large extensions, such as occur in the 
determination of proof stresses, but over the 
small range of extension of the N.P.L. calibra- 
tions, the variability still seems to be of the same 
order. The A.I.D. found a similar difference 
between the effective and actual roller sizes to 
that recorded at the N.P.L. 

A brief survey was also made of the properties 
of a Lamb lateral extensometer. This works on 
the same principle as the longitudinal instrument 
but makes use of rollers having a diameter about 
one-third as great. The higher sensitivity which 
results from the use of such small rollers is 
accompanied by a lower degree of consistency. 
The amount of variability is hard to evaluate 
because of the extreme dependence on tempera- 
ture changes. It was, however, established that, 
once again, the effective roller diameter exceeds 
the actual diameter by about 14 per cent. 

The N.P.L. crossed-strip extensometer is only 
about half as sensitive as the Martens but gives 
a comparable performance with slightly more 
variability. As with the other types of extenso- 
meter tested, the consistency of reading is 
extremely good for any given set-up and it is 
only when the instrument is removed and 
re-assembled on the specimen that appreciable 
differences occur. 

The Tuckerman optical strain gauge is little 
used in this country, although it is the one in 
most general use in the United States. It is 
similar in principle to the Martens but the 
addition of the roof prism makes the readings 


Comparison of Effective and Actual Diameters of 


Lamb Rollers 


Taare IIL. 


Calibration factor, 6/x, sec per fringe* 23-38-23-53 
Effective diameter of rollers, d’, in 0-0949-0-0942 
Mean actual diameter of rollers, d in )-0932 
d’ d, in 0:.0017-0-0010 
4 q per cent 1-8-1-1 

d 


* Only the * UP” readings are included in this comparison, 


N.P.L. Crossed Strip 


Seconds of are for 


0-967 10 * in (90 fringes) 0-967 10-* in (90 fringes) 0-645 10 * in (60 fringes) 0-967 10 -* in (90 fringes) 
Up Down Up Down Up Down Up Down 
L.H. R.H. Mean L.H. R.H. Mean LH. R.H. Mean L.H. R.H. Mean L.H. R.H Mean L.H. R.H. Mean L.H. R.H. | Mean’ L.H. | R.H = Mean 
1,150 1,143 1,1464, 1,151 1,143 1,147 1,186 1,193 1,1894) 1,186 1,191 1,1884 1,404 1,403 1,4034 1,401 1,397 1,399 644 644 | 644 644 645 | 6444 
1146 | 15143 | 121444) 12150 | 15140 | 12145 || 1192 | 12196 | 12194) 15192 | 1196 | 12194°|| 12401 | 1,404 | 124024, 1,399 | 1,398 | 1,3984|| 642 | 645 | 6434 | 642 | 644 | 643 
1,143 | 1,138 | 1,1404 1,144 | 1,139 | 1,1414)) 1,190 | 1,192 | 1,191 1,194 | 1,196 | 1,195 1,401 1,404 | 14024 1,402 | 1,395 | 1,3984|| 645 649 647 645 648 6464 
1,148 1,141 1,1444, 1,147 1,141 1,144 1,191 1,193 1,192 1,187 1,195 1,191 1,406 1,417 1.4114 1,396 1,407 1,4014 642 641 | 641} 642 643 6424 
1,144 1,144 1,144 1,144 1,144 1,144 1,192 1,193 1,1924 1,193 1,192 1,1924 1,399 1,410 1,4044 1,401 1,413 1,407 642 645 6434 643 645 644 
Average ..| 1,144 1,144-3|| Average 1,191-8 «dL 4992-2/1 Average 1,404-9 1,400-9|| Average 643-9 644° 1 
Range 6 Range 4-5 Range Range 4:5 
Up — —-—— 0-52 per cent Up a oS 0-38 per cent Up 0-64 per cent Up - 0:70 per cent 
Average 1,144 Average 1,191-8 Average 1,404:°9 Average 643-9 
Range 5-5 Range 6°5 Range 8:5 Range 4:0 . 
own ——— ———_ 0-48 per cent Down —- ——— = 0:54 per cent Down 0-61 per cent Down 0:62 per cent 
Average 1,144-3 Average 1,192-2 Average 1,400-9 Average 644-1 
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independent of relative movement between the 
gauge and autocollimator. The sensitivity is not 
much less than that of the Martens and there is 
no reason to suppose that the consistency of its 
readings would be very different. 

Conclusions.—It must be emphasised that the 
calibrations reported were made under good 
conditions, such as freedom from vibration and 
the absence of draughts. These conditions can- 
not always be provided during a load test on a 
specimen, while uncertainties in the value of the 
load and its manner of application may further 
reduce the accuracy of a modulus determination. 
The best that can be expected from a Martens 
extensometer in the measurement of an extension 
of 0-001 in is an accuracy within - 0-25 per 
cent. The other instruments tested are not much 
less accurate and the choice for any particular 
purpose is largely a matter of personal prefer- 
ence. 

Acknowledgement.—This work has been car- 
ried out as part of the research programme of 
the National Physical Laboratory and the paper 
is published by permission of the Director of the 
Laboratory. 


Appendix: Factors governing the behaviour of 
Rhomb Type Extensometers 


Sharp Rhomb bearing on hard smooth Specimen. 
—Fig. | illustrates the action of the Martens 
extensometer. When the gauge length on the 
specimen AB extends to AB’ the rhomb rotates 
through an angle @ which is used to measure the 
extension. The side-bar also tilts slightly and 
modifies the rotation of the rhomb. 

If the gauge length AB is L and the rhomb 
has a length / 

x /sin 6+ BD 


From the triangles AC’D, DC’B’ and ACB 
(neglecting BD*) 


BD aL sin? 0 
so that 
Pr , 
x =Isin 64 3L sin? @ 
and 
1 sin 6 + 5L sin? 0. 


This expression relates the extension with the 
rotation of the rhomb but, in practice, tan 20 
is the quantity measured, either with an auto- 
collimator or a telescope and scale, so that the 
reading is wrong in the ratio R, where 


tan 20 


: 1 
2 (sin 6 4 aL sin? 0) 


which, neglecting powers of @ greater than 62 
reduces to 


R 


R=1- 6+ = 62, 


In the measurement of Young’s modulus, an 
extreme case would be a strain of 400 which, 
on a 2in gauge length and for / = 0-17 in, 
makes @ = 0-05 radian. For this value of 0, 
R = 1-0016, so that the reading over-estimates 
the strain by 0-16 per cent. The case chosen is 
that where the rhomb is initially at right angles 
to the surface of the specimen and the line joining 
it to the reading point on the scale is at right 
angles to the scale. It may be noted in passing 
that if the extensometer is used over twice the 
erry range, the value of R is increased to 

Rounded Rhomb on hard smooth Specimen.— 
So far the edges of the rhomb have been con- 
sidered as being sharp, whereas, in Fig. 4, the one 
which bears on the specimen is shown as being 
rounded to a radius r. The overall length of the 
rhomb is again / and it rotates through an angle @ 
when the specimen extends by a distance x. 
The rhomb rolls on the surface of the specimen 
and, if we neglect the movement of the side-bar 


We --—--- ---- -- Pen ae 
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Fig. 4 Rhomb with rounded edge bearing on 
specimen. 


(5241.6) 
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Fig. 5 Rhomb with rounded edge in V-groove. 


in the direction of extension, 
x=ré+4+(l—r)sin 0 
Jsin 6+ r(@ — sin @) 
and, neglecting powers of @ greater than 6? 
x = 43m 0. 


Thus, rounding the edge of the rhomb which 
bears on the specimen does not alter its effective 
length appreciably. 

Rounded Rhomb in’ V-groove.—When the 
fixed edge of the rounded rhomb is supported 
by the side-bar in a 90° V-groove, the in- 
cluded angle of the groove being greater than 
that of the rhomb, as shown in Fig. 5, the 
rhomb will be free to rotate but will be firmly 
located. It is clear from the geometry that 
when it does rotate, it will do so about the centre 
of the edge circle, so that its effective length will 
be reduced by an amount equal to the radius r. 

If the specimen is very soft, the edge of the 
rhomb may cut a groove in it so that the condi- 
tions will approach those of the v-groove in the 
side-bar. This effect will be most marked when 
the spring load applied to the rhomb is high. 
The roughness of the specimen will also be 
important if the asperities are such as to form 
grooves deep enough to locate the edge of the 
rhomb. These factors have been investigated 
experimentally and the results are given below. 

Radius of Edge of Rhomb.—\lt was shown 
earlier that rhombs having an edge radius of 
0-002 in had an effective length which was 
approximately 0-002in less than their actual 
length. For comparison, a pair of rhombs was 








(S241.F) 


Fig. 6 Contact between rhomb edges and deepest machining grooves. 
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prepared with larger radii, viz. 0-007 in. Theg 
radii were measured from projected shadoy. 
graphs which have been shown by the NPL 
Metrology Division to give a fair indication of 
the shape. Calibration tests showed that the 
rhombs with the large radii also had an effective 
length which was reduced by one edge radiys. 
An exception to this rule occurred during the 
first few increments after a reversal of direction 
i.e. over a travel of about 0-0003 in (8)), when 
the effective length of the rhombs was equal to 
their actual length. This may be due to the 
ability of surfaces pressed firmly together tg 
withstand appreciable tangential strain without 
slipping.* Thus the rhomb may pivot about 
its edge until slipping occurs and then rotate 
about the centre of the edge circle. Neither pair 
of the sharper rhombs exhibited this behaviour 
to a measureable extent. 

Hardness of Specimen.—Sleeves were prepared 
for the calibration bench to represent hard and 
soft specimens. The materials chosen were a 
medium carbon steel with a hardness of 190HV30 
and a soft aluminium with a hardness of 40HV30, 
No difference in effective length of the rhomb was 
detected attributable to the change in hardness, 

Surface Finish of Specimen.—Both pairs of 
sleeves had been fine turned, to represent normal 
practice in the preparation of test specimens, 
The resulting surfaces were measured in an 
axial direction with a Talysurf instrument and 
the records indicated a periodic wave correspond- 
ing with the feed of the lathe tool and some 
irregularities. The grooves in the steel sleeves 
were the deepest but most of them were much 
shallower than the one illustrated at a magnifica- 
tion of 500:1 in Fig. 6. Even this exception- 
ally deep groove does not appear to be deep 
enough to locate the edge of the rhomb securely. 
If that had occurred, the effect would have been 
to make the effective length of the rhomb less 
than the actual length by an amount equal to 
twice the edge radius. The results do not 
suggest that this ever happened, for the values of 
/ — I’ in Table H never exceeded that correspond- 
ing to one edge radius. It is possible that some 
improvement could be gained by finishing the 
specimen so that any remaining scratches are in 
the axial direction but it is doubtful if this refine- 
ment would be worth while. 

Load on the Rhomb.—I\n the Martens extenso- 
meter the load on the rhombs can be vari d by 
adjusting the compression of a spring over a 
range of 2 to Slb. Tests were made on the 
hard and soft sleeves with various loads and it 
was concluded that, so long as the pressure was 
high enough to avoid slipping, further increase 
did not make any difference to the readings. 

FINAL OBSERVATIONS 

The use of a 0-002 in edge radius on Martens 
rhombs is justified by the results. There must 
be some rounding to prevent damage in use and 
a larger radius might lead to uncertainty in the 
effective length. The hardness of the specimen 
does not affect the extension readings over the 
range 40 to 190HV30. Softer materials might 
cause trouble due to the rhomb digging in; with 
very hard materials the rhombs tend to slip but 
otherwise there is no difficulty. If the specimen 
is prepared in the normal manner, by fine turning 
or grinding, the finish is unimportant. 


* Tomlinson, Thorpe and Gough (Proc./.Mech.E., 
vol. 141, page 223, 1939) observed about 20 = 10~° in 
elastic movement under a normal pressure of 6,000 Ib 
per sq. in. 
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Scale: 500 times actual size. 
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RUBBER SHEATHING OF HEAVY CABLES 


Vertical Process Prevents 


Damage to Pre-Vulcanised Sheath 


Continuous sheathing of cables with rubber, in 
horizontal vulcanisation lines, is a well known 
process. used for the production of large quan- 
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tities of cable. The process is satisfactory for 
many types of cable, but it has its limitations. 
Rubber is very fragile in its pre-vulcanised 
condition, as it emerges from the extruding head, 
and special precautions must be taken to prevent 
it from touching the vulcanising tube, par- 
ticularly in the initial section. This is relatively 
easy with small cables, but as the size and weight 
of the cable are increased, the problem becomes 
more acute. To some extent it is possible to 
find a solution by increasing the size of the 
vulcanising tube, increasing the tension in the 
cable to flatten its catenary, making the tube to 
conform with the cable catenary, and arranging 
for the first part of the tube to be of highly 
polished stainless steel to minimise marking 
should the cable make contact with it. 

As the size of the cable is increased further, 
additional problems arise. It now becomes 
important that the cable should not touch the 
tube until the whole thickness of the rubber 
has teen vulcanised, for even if the skin is hard 
enough to resist damage, the weight of the core 
could cause it to press its way through the 
unvulcanised rubber, and produce a cable with 
eccentric insulation. Cooling after vulcanisation 
is also of increasing importance as the cable 
becomes larger. A considerable amount of 
heat is needed to raise the core to the vulcanising 
temperature, and all this heat must be dissipated 
before the cable is wound on to a drum. Cable 
wound while the core is hot could, on cooling, 
crush the drum, as well as deform the insulation. 
These further problems could, at considerable 
expense, be solved by suitable modifications to 
the normal horizontal type of vulcanising line, 
but there is one difficulty which cannot be 
overcome on the horizontal line; with very 
thick layers of insulation the weight of the rubber 
itself causes it to flow while soft, giving a pear- 
shaped cross-section to the finished cable. 

VERTICAL VULCANISATION 

All these problems have teen overcome 
successfully by arranging the vulcanising line 
vertically, and all sizes of cable can now be 
produced by machines of this type. So far only 
about half-a-dozen machines have been installed 
throughout the world, and the first vertical line 
to be built in Western Europe has been supplied 
by Fawcett Preston and Company Limited, 
Bromborough, Cheshire, to a French company, 
Tréfileries et Laminoirs de Havre. The line, 









































which is shown in the accompanying drawing, is 
designed to deal with cable up to 34 in outside 
diameter. 

At the top of a suitable building are mounted, 
on a common baseplate, a rubber extruder of 
normal type, but with a vertical head, and a 
metering/drag capstan with a 60in diameter 
drum. Hanging from the bedplate are two sets 
of tubes, one double walled, 4in internal 
diameter for preheating the cable, and one 
single walled 6in diameter for vulcanising the 
extruded rubber sheathing. 

Preheating is by steam circulated between the 
double walls of the tube. At the bottom of 
the preheating tube is a large pulley on a swivel 
base, so that cable can be fed into the tube 
from several pay-off reels at ground floor level. 
By using several pay-offs, lengths of cable can 
be joined together, and the line can be fed 
continuously. The vulcanising tube is filled 
with circulating steam for its whole length except 
the bottom 8 to 12 ft; this contains circulating 
cold water at the same pressure as the steam 
(250 lb per sq. in). To maintain the water 
level there is an adapted form of boiler level 
operating the water exit valve. 


CABLES 


At the bottom of the vulcanising tube there 
is a 60in diameter pulley, enclosed in a water 
seal, and, leading from the pulley casing at a 
slight incline there is a 6in diameter cooling 
tube. This tube and the pulley casing are filled 
with circulating cold water at atmospheric 
pressure. A caterpillar type traction unit at the 
exit end of the tube draws the cable through 
the machine. From this point the finished cable 
passes to normal take-up reels. 

Metering capstan, extruder and caterpillar 
unit are all fitted with variable speed drives, 
linked together. The caterpillar controls the 
cable tension, while the metering capstan has 
several functions. In normal running it is a 
speed control device, governing the speed of the 
cable through the whole line. When starting up 
it can be used as a winch to haul the lead wire 
and cable up from the pay-off. If necessary, it 
can be reversed to pull cable back from the 
vulcanising tube. 

In normal operation the line runs continuously, 
the cable core passing from the pay-offs up the 
preheating tube, over the capstan, through the 
extruder, and down the vulcanising tube to the 
cooling and traction end of the line. The 
covering is first vulcanised by the steam and 
then cooled by the pressure water. By the time 
the cable passes round the bottom pulley cooling 
has only been partly completed, the core being 
still hot, but when it reaches the traction unit 
it is completely cooled and ready for winding 
on to drums. 
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PLANNING AUTOMATIC ASSEMBLY 


Progress in the automation of machining parts 
has been rapid during the last years in the auto- 
motive industry in many countries. Motor-car 
factories in the United States, Russia, France, 
Italy and in Britain have transfer lines in opera- 
tion, producing cylinder blocks, gear boxes and 
other components in series production with as 
little human interference as possible. 

For the industrial manager in this country 
outside the automotive industry the following 
questions may arise: When is it feasible to replace 
manual operations in a plant by automatic pro- 
cedure? What are the steps to be considered in 
planning a fully automatic installation? What 
are the costs involved if applied to a medium- 
sized plant rather than to very large output? 
The authors of this brief survey will try to 
answer the above questions. 

First, let it be made clear that two distinctive 
phases of automation in production of machined 
goods have to be distinguished, namely, auto- 


~ 





















3 A 
2) 
=! 
ss 
oy 
Side View 
ae a > 
WWesens ia ati ip ilieiaianatas > = | 
| t 
' 
' 
| ; 
' o 
| x 
! 
' 
' 
! 
2 x. 
Plan View | . Vacant 
34 Pallets Size 11%6 x12 
(s199.4) “ENGINEERING” 
Fig. 1 Basic pallet transfer assembly unit for 


high production. 








Parts Stock 











}e--------- 14, 0"------ - 7, ‘, [--30' 013 Unk)-—----------22 2 (4 Une) "1 





TOI a a 


Single Unit —in Line 

























































































Multiple Unit 
**U”’ Assembly 


pony 


i -23.0 


le- --15'0"(2 Units)---- 


in, Mein sad” ee 


ee 


Fig. 2 Various floor-arrangement plans using Kenhos straight-line assembly machines. 
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Layouts can 


be straight, L-shaped, U-shaped or box-shaped. 


matic forming (machining, pressing, casting, 
moulding, etc.) and automatic assembly. Pro- 
duction of components in very large series may 
lend itself to the use of automatic transfer lines, 
if the number of articles made is very large and 
the work repetitive (Fig. 1). Automatic assembly 
can, however, be allied in medium-sized plants, 
such as are the majority of metal-working estab- 
lishments in the United Kingdom. Modern 
automatic assembly machines can be made very 
adaptable (Fig. 2). The assembly base can be 
designed to be flexible, and to take easily change- 
able attachment heads for performing various 
not-too-different assembly operations. Space 
requirements of a modern automatic assembly 
machine are not very big. It may well be that 
special assembly machines would be the last link 
in a chain of highly mechanised, but not fully 
automated, production-line machines. 

Irrespective of the nature of assembly opera- 
tions performed, the steps in planning a fully 
automatic assembly department, and seeing them 
through to their ultimate installation and success- 
ful operation in a plant, are basically the same 
in all cases. 
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INITIAL SURVEY 
When the replacement of manual assembly 
operations by an automatic machine is under 
consideration, the first step in planning is for 
management to define clearly the degree of auto- 


maticity desired, and what goals, in terms of 


initial costs, production volumes and manufac- 


By George H. Kendall, Sr., and Leo Walter 


turing cost reductions, are to be achieved, 
Establishing these objectives is a necessary pre. 
requisite to sound and realistic engineering 
planning. Preparation of an_ initial survey, 
covering the design of the product to be assembled 
and the types of operations required to meet 
production cost and volume objectives, is the 
next essential step in planning. The information 
compiled in the survey is necessarily tentative at 
this time. Many changes will be made as the 
programme progresses and planning and machine 
design becomes increasingly more definite. 

The initial survey should, however, provide an 
accurate answer as to whether or not the product 
can be assembled by simple, direct feeding 
motions or whether compound motions are 
required. Generally speaking, the cost of 
mechanisms to produce compound motions is 
higher than can be justified for automatic 
assembly tooling. In some cases redesign of 
the product will eliminate the need for compound 
motions; this possibility should be thoroughly 
explored during the initial survey. Another 
important point which should be covered in the 
initial survey is the degree of automaticity to be 
applied. Fig. 3 shows the parts of a flashlight 
specially designed for automatic operation, 
arranged in the assembly sequence. 

The equipment selected may be fully automatic, 
or semi-automatic in operation. The latter, 
with some manual feeding or positioning of 
parts, may be the most practicable solution to 
specific assembly problems. This applies speci- 
ally to working conditions in this country. 
Fig. 4 shows an automatic needle-roller assembly 
machined in operation at Ford’s Dagenham 
works. 


DETAILED PLANNING 


Assuming that initial surveys show that 
automatic or semi-automatic assembly is feasible 
for a given product, detailed planning can be 
started. Steps in detailed planning include: 
(1) Analysing the product to determine which 
assembly operations can be most profitably 
automated. (2) Determining the sequence of 





Fig. 3 Flashlight parts arranged in sequence as 


automatically assembled. 


assembly operations. (3) Selecting the assembly 
method—automatic or semi-automatic. (4) select- 
ing tooling. (5) Deciding on the best method of 
machine control. (6) Devising means of over- 
coming possible machine obsolescence caused by 
product design changes. 

Two factors—volume requirements and com- 
plexity of the product—determine the extent to 
which automatic assembly methods are used. 
If production requirements are high and a 
product can be readily assembled automatically, 
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fully automatic assembly methods are an obvious 
choice. Fig. 5 shows the machine used for the 
automatic assembly of the flashlight head of 
Fig. 3. If, on the other hand, production 
requirements are high but the product is complex, 
a semi-automatic production method, with some 
manual operations, is preferred. Semi-automatic 
methods are also selected when production runs 
are so short that the cost of tooling for fully 
automatic assembly cannot be written off during 


Fig. 5 


the life of the product. 

When it is planned to perform a number of 
assembly operations successfully, in-line transfer 
type machines are often used. Experience has 
shown that the following design considerations 
are important to successful operation of machines 
of this type. 1. Fully automatic electrical con- 
trol of the machines and all tooling attachments 
is essential. There should be no way for an 
operator to change the preset timing of the 
machine cycle. 2. The sole function of the 
transfer mechanism should be to move pallets 
holding workpieces from station to station. 
3. An adjustable speed control for the work 
cycle time should be provided. This makes it 
possible to select the best speed for assembly. 
4. Transfers for work picces from station to station 
should be made at as fast a rate as possible, since 
transfer time is actually non-productive time. 
Dwell work time—the time a work piece is 
actually being assembled—should be independent 
of transfer time. 5. All assembly stations, as 
well as the transfer mechanism, should be trig- 
gered from the master control panel. 6. Indi- 
vidual assembly stations should have their own 
control panels, which cycle automatically in 
response to the signal from the master control 
panel. 7. A feedback arrangement should be 
used, so that individual assembly stations send an 





Kenhos automatic transfer machine with tooling attachment for 
the automatic assembly of the flashlight head shown in Fig. 3. 


Fig. 4(left) Replacing the 
old system ‘of assembly 
by hand, an automatic 
needle-roller assembly 
machine is now in oper- 
ation at the Dagenham 
works of the Ford Motor 
Company, Limited. 


“ all-clear”’ signal to the 
master control panel 
when assembly opera- 
tions have been comple- 
ted. On receiving a 
signal from all stations, 
the master control panel 
can then signal for the 
start of the transfer. 
8. To facilitate location 
of trouble areas by the 
operator, each station 
should be equipped with 
a light which is turned 
on when the station is in 
operation and goes off when the station is clear. 

In addition to the considerations listed, the 
possibility of product design changes which 
would render obsolete the machine should be 
carefully considered. Many large plants are 
today faced with the problem of providing virtu- 
ally infinite equipment flexibility to meet radically 
changing product-design requirements. Lf special 
machinery suitable for only one product design 
is used, the cost of obsolescence can be a serious 
problem. This is_par- 
ticularly true in the case 
of large automatic as- 
sembly machines, which 
represent sizeable capital 
investments. In the case 
of transfer-type ma- 
chines, one solution to 
the obsolescence prob- 
lem is to use a_ basic 
transfer machine (Fig. 6), 
which can be adapted 
for the assembly of a 
variety of product des- 
igns by the use of readily 
detachable heads. 

COSTS 

After initial planning 
has been completed, the 
next step is to obtain 
quotations from machine 
builders to establish an 
approximate cost for 
the machine. Quotations 
obtained at this time are usually approximate, 
since it is impossible for a machine builder to 
quote firm prices unless engineering drawings 
and a bill of materials are available. However, 
approximate estimates are adequate for planning 
purposes. Fig. 7 shows one station of a 
Dynasert automatic assembly used for printed 
circuits that has resulted in lower production costs. 

As a general rule, it can be safely estimated 
that the cost of making one hand operation 
fully automatic will require an investment of from 
one to one-and-a-half times the yearly wages paid 
for that operation. This figure has proved to be 
a good planning guide when applied to the 
assembly of hardware, electrical components, 
bearings, and similar small products, and repre- 
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Fig. 6 Automatic assembly station for sparking plugs, showing signal 


light panel. 


Fig. 7 Station of Dynasert automatic assembly 
unit for printed circuits. 


sents an average which has been developed from 
data on some 3,000 tasks. In terms of dollars 
and cents, the cost of one automatic station will 
average between 4,500 dols. and 6,500 dols. 
There are some cases where the cost is slightly 
less and a few cases where costs have been con- 
siderably higher owing to complicated assembly 
requirements, but they are in the minority and 
do not affect the validity of these figures. In 
planning for a multiple-station automatic-trans- 
fer machine, the investment figures indicated are 
multiplied to obtain a quick estimate of total 
tooling costs for any one product. The resulting 
figure will be found to be as close as any two 
estimates subsequently received from machine 
builders. 


QUALITY PRODUCTION 


Two booklets have recently been issued which 
are of interest to all concerned with production 
and particularly with the maintenance of consis- 
tent quality. The first, Cutting Costs for 
Productivity, reprints the papers that were 
presented at the conference that was held con- 
currently with the 1958 Factory Equipment 
Exhibition, together with some of the discussions 
that took place; the second, Quality—Its Crea- 


tion and Control, is concerned with the principle 
of operator control for the maintenance of good 
quality. 

At the conference 14 papers were presented 
under five headings: work study; costing; 
variety reduction and cost control; shift work; 
and the team approach. Both employers and 
trade unions presented their views. As it Is 
always interesting to know what others are doing, 
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Continuing Production 


the papers have a wide appeal; throughout 
occurs the refrain that the most economical 
method of obtaining improved productivity is 
to utilise the existing plant to its fullest extent. 
It is surprising how often this is not done. 
New equipment always involves long-term 
capital expenditure; rearrangement of plant 
does not. 

Quality control is inevitably linked with 
design, for it is useless to demand closer limits 
than the plant is capable of producing economic- 
ally—a point also made in the second booklet 
mentioned. The designer can make _ things 
much easier for the production engineer by the 
exercise of a little discretion. This leads naturally 
to the consideration of the number of types in 
production—special-purpose machinery demands 
a long run of items to repay its initial cost. 
Even slight changes in design can prove very 


expensive in machine replacements. 

Shift working offers a way of using machines 
to their fullest, but is not always popular among 
the workers. There are several possible arrange- 
ments—day and night shifts, double day shift, 
and three shifts are some. Of these the second, 
that is the double day shift, working from, say, 
6 a.m. to 2 p.m. and from 2 p.m. to 10 p.m., is 
becoming the most popular. It gives operatives 
on both shifts some useful time for home affairs. 
However, shift working for its best is always 
dependent on good management relations, and 
is a matter for the team approach. 

The scheme put forward in the second booklet 
for quality creation and control is based on 
what is designated ‘‘ operator control” and 
aims at instilling pride of workmanship in all 
those concerned in the production of an item. 
The underlying theory is that the proper place 
to apply control is at the point of production 
rather than by some system of inspection of a 


MATCH MAKING MODERNISED 


Modernisation now in progress at the Empire 
Works, Maryhill, Glasgow, of Bryant and May 
Limited, will enable production of matches to 
be increased by more than 60 per cent. A new 
steel-framed factory building, 217 ft by 137 ft, 
has been erected on a site adjoining the com- 
pany’s existing premises, and match production 
will be concentrated there. 

Match sticks, known in the trade as “ splints,” 
pass through three processes before they are 
ready to go into boxes. First, they are soaked 
in a solution of ammonium phosphate and then 
dried. This is known as impregnation, and it 
prevents the match sticks from glowing after 
they have been blown out. Secondly, the sticks 
are dipped in hot paraffin wax, which provides 
the steady flame after the head has been ignited. 
Finally, the ends of the sticks are dipped in 
composition, which forms the striking head. 

Designed for producing more than four million 
matches an hour, the new building has a main 
floor area of 184 ft by 118 ft devoted to match 
production. On one side there is a series of 
offices and employee accommodation, and above 
these rooms there is a gallery, cantilevered out 


MECHANISED MALTINGS 


to give a working width of 26ft. This gallery 
will house the box-making machines which will 
feed to the match-making section below by 
means of conveyors. One corner of the building, 
separated from the main production floor to 
ensure freedom from dust, is being equipped 
with five high-speed continuous printing machines 
made by Chambon Limited, a company asso- 
ciated with Bryant and May. The adjoining 
corner of the building will be used for preparing 
the striking compound. 

Fire precautions in the works are of obvious 
importance, and the Glasgow layout has been 
designed to incorporate the latest developments. 
Each match machine will be equipped with a 
portable high-pressure carbon-dioxide cylinder, 
to deal with the tiny fires which are normally at 
daily occurrence. There will also be six water 
hoses for each machine, and in addition 
extinguishers of both the water and the powder 
type are available in areas where there are 
special risks. Hoses connected to the hydrant 
system are available at strategic points. 

To supplement the individual fire-fighting 
equipments the whole building is covered by an 
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finished article; the latter can only come at such 
a late stage that scrapping is the only course for 
defective articles. By encouraging the operator 
to become his own inspector (and by | Oviding 
him with the means for checking the work 
while he is actually producing it) not only can 
scrap be reduced but also the cost of inspection 
can be largely eliminated. 

However, the booklet does not fail to emphasise 
that quality starts with the drawing office and js 
not the responsibility of the worker only. Indeed 
all departments must bear their part, though 
obviously the biggest share must go to the produc. 
tion department who are basically responsible 
for interpreting the design into hard fact. 

‘* Cutting Costs for Productivity ’’ is published 
by the British Productivity Council, 21 Tothil| 
Street, London, S.W.1 (5s.), and “ Quality—its 
Creation and Control” by the Institution of 
Production Engineers, 10 Chesterfield Street, 
London, W.1 (11s., post free). 


automatic sprinkler system of the pressure tank 
type, with a 6,600 gallon tank and a stand-by 
reservoir of 20,000 gallons supplementing a 6 in 
town main. The system, which can deliver 
600 gallons of water a minute, is air filled during 
cold weather. Extraction ventilation is thermal, 
with hand control and overriding automatic 
opening in the event of fire, to clear fumes and 
lower the roof temperature. The ventilating 
equipment is designed to deal with nearly half 
a ton of water vapour daily. Air is drawn into 
the building by fans, and, when _ necessary, 
heated by hot water units. 

Match sticks will arrive at the Glasgow works 
already impregnated with ammonium phosphate, 
but the paraffin wax dipping will be done there, 
and for this purpose an installation has been 
designed which is unique in this country, and 
probably in Europe. The wax, instead of 
arriving in metal drums for heating and melting 
ready for the dipping machines, will be delivered 
to the works in hot liquid form in insulated road 
tankers, and pumped to a heated underground 
storage tank. From this point it will be delivered 
to the tanks of the dipping machines. 





The new malting plant at Knapton in Yorkshire is the second mechanised 
one to be built in Britain since the war by Associated British Maltsters 
Limited, and is claimed to be the largest in Europe. It has been laid 
out on the basis of flow line production and is built on to an existing 
nine storey silo building: All the machinery is British made by the 
Rimer Manufacturing Company, Pontypridd, Glamorgan, under licence 
agreements. Architects were Gelder and Kitchen of Hull and the main 
contractors were William Thornton and Sons Limited, 38 Wellington 
Road, Liverpool 8. The plant has an output of 12,000 tons of malt a 
year and can be operated by 20 men. 

Deliveries of ** green,” or untreated barley from the farmer are lifted by 
elevator to the top of the silo building, where they go first into a roughing- 
out machine which cleans them of foreign matter, such as pieces of string 
and straw. The grain then descends to drying machines where hot air is 
forced through it, the air heaters being oil fired. It is thus graded and 
stored. 

When a batch of grain is required for malting it is withdrawn and 
elevated to the top of the silo building to be channelled down to the 
““steeps,” 17 ft deep hopper-shaped chambers lined with glazed tiles 
where the grain is steeped in cold water. 

After steeping, the barley is withdrawn through the bottom of the 
steeps and conveyed into the germination boxes. These are rectangular 
vessels 60 ft by 17 ft. They have perforated floors composed of 43 
“trays ” each pivoting on a beam. By turning a lever at the side of the 
box each section of the floor can be made to release its load of grain 
into hoppers below, which lead to conveyors taking it to the kilns. In 
the illustration, one half of the floor has the trays tilted. 

Electrically powered “ turners”’ in the form of Archimedean screws 
run back and forth along the length of the boxes moving the grain gently 
to ensure even temperature and rate of growth. There is provision for 
extra water to be sprayed on if needed. In the whole of these two sections, 
where temperature and humidity are of utmost importance, a large 
refrigerating and conditioning plant supplies clean, cool moist air. 

In the kilns, which measure 66 ft by 25 ft, similar pivoting tray floors 
of perforated metal are installed, and mechanical “ turners” are also in 





Grain in the germinating boxes is circulated by travelling ‘ turners.”’ 


use. Here the grain is dried and cured. It is then tipped out into 
hoppers and conveyed back to the silo building where the * culms, 
or rootlets which have grown during germination, are separated by 
another machine. 

Before dispatch, malt withdrawn from storage is screened and packed 
in sacks or delivered loose into railway trucks or lorries of special design 
for bulk transport. Weighing is done on machines installed in the con- 
veyor line leading to dispatch platforms. From beginning to end the 
barley is moved either by gravity through the hoppers and tubes or by 
mechanical handling by belt conveyors and elevators. 
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pook Reviews 


PROGRAMMING FOR BEGINNERS 


An Introduction to Automatic Digital Computers. 
By R. K. Livesey. Cambridge University 
Press, Bentley House, 200 Euston Road, 
London, N.W.1. (8s. 6d.) 


Intended for engineers wishing to use computers, 
this is a short book which is based on a 
course of lectures given by the author in 1954. 
It snould, however, be extremely useful to 
anyone wanting a brief introduction to the 
subject, and although computers have already 
developed a good deal since 1954, the book 
gets to the fundamental points so well that most 
of what is said will be true, and useful, for some 
time to come. 

Some short sequences of programmes for a 
very simple imaginary machine are given, and 
there is a brief explanation of how computers 
in general, and devices such as magnetic cores, 
drums, delay lines and cathode-ray storage 
tubes in particular, work. Probably the author 
feels engineers using computers will be happier 
if they know roughly how they work, even if 
electronics is not their speciality. 

In discussing the approach to programming 
particular tasks, a clear distinction is drawn 
between “* single * problems, i.e., those that will 
be done only once, and the more general ones, 
such as those catered for by “ library” pro- 
grammes. In the former case almost anything 
that works is permissible, and the decision as 
to whether it is worth doing on a computer or 
not does not usually depend on the computer- 
time required, but on programming and pro- 
gramme-testing time. For standard programmes 
which will be used many times, the situation is 
completely different. It is worth while to save 
seconds of computer time, all possible cases 
must be allowed for, and it must be as foolproof 
as possible to use. It is important to let the 
data be presented to the programmer in as near 
its natural form as possible, as mistakes are 
frequent in small preliminary calculations. In 
fact, anything which moves the responsibility 
for doing arithmetic from a human being to 
a computer is a good thing ! 


Digital Computer Programming. By D. D. 
McCRACKEN. John Wiley and Sons Incor- 
porated, 440 Fourth Avenue, New York 16, 
N.Y., U.S.A. (7-75 dol); and Chapman and 
Hall Limited, 37 Essex Street, London, W.C.2. 
(62s.) 


A general introduction to programming based 
on an imaginary computer TYDAC (Typical 
Digital Automatic Computer) constitutes the 
main theme of this volume. The character- 
istics and order code of the machine are gradually 
developed through the book, and it is used to 
provide examples of how to deal with such 
matters as scaling, loops and cycles, modification 
of addresses, magnetic tape programming, 
double precision working and _ interpretive 
schemes. There is greater emphasis on technical 
than commercial or business applications. 

To anyone used to the general run of British 
computers, TYDAC will seem very much like 
the I.B.M.650, being a single accumulator 
decimal machine with words of 10 decimal 
digits and sign, and a 2,000 word store. 

The book will be of general use to anyone 
with or without much mathematical knowledge, 
who wishes to have a basic knowledge of how 
a computer works and what is involved in 
programming for one. The later chapters can 
be treated as independent articles once one has 
grasped the fundamental principles of TYDAC. 
The chapter on programme checking is very 
good, and the dangers of writing and using a 
programme on a task for which no_hand- 
computed test case is available for comparison 
are justifiably emphasised. 


The value of the book to the British reader 
is somewhat reduced by the fact that all 
references to real machines are to American 
ones. There are also some odd-looking abbre- 
viations used in the notes alongside the specimen 
programmes; in particular “un jump” for 
unconditional jump. Also the description of an 
order placing a word in the accumulator as 
“Clear add,” although still fashionable, quite 
unnecessarily recalls the desk machine method 
of doing things. However, these are minor 
points; the book is undoubtedly a well-written 
general-purpose introduction to the use of 
computers. 


Programming for an Automatic Digital Calculator. 
By KATHLEEN H. V. BootH. Butterworths 
Scientific Publications, 4 and 5 Bell Yard, 
London, W.C.2. (42s.) 


Programming for the APEXC (All Purpose 
Electronic X-Ray Calculator), in use at Birkbeck 
College, University of London, is the main 
concern of this book. The machine is described 
briefly, but most of the work is devoted to 
describing sub-routines and _ general-purpose 
programmes written for it. 

A fair knowledge of mathematical notation 
is required of the reader throughout, and many 
of the programmes described use processes 
which are above the GCE “A” level in mathe- 
matics. Thus much of the book is unlikely to 
be of much use other than to a mathematician 
wishing to find out about this particular com- 
puter; even he will have difficulties unless he 
already knows something of computers and 
programming. 

The APEXC is described as ** an easy machine 
on which to learn the basic ideas and techniques 
of programming,” but the sole reason for this 
appears to be that it has only 15 instructions in 
its order-code. The instructions themselves are 
not particularly straightforward, and the way 
in which they are written down (which is 
important, and especially so for beginners) does 
not simplify matters. It could well be argued that 
the beginner would learn the essentials of 
computer programming more easily on a com- 
puter which had a well organised code, giving one 
many facilities, of which only a few would be 
used at first. One could later learn how to work 
on a more primitive computer, where a lack of 
facilities in the order-code necessitated several 
instructions for what was in fact a_ single 
operation. 

Some of the conclusions the author draws 
should not be taken too generally. Thus, on the 
APEXC, sub-routines are written to go into 
fixed locations (and overlap is avoided by 
having several copies of each routine, each 
copy being for a different part of the store) 
and it is said that this avoids the complications 
in programme tape preparation and the input 
routine which one would have with “ floating ” 
sub-routines capable of being placed anywhere 
in the store. There seems no reason why the 
preparation of the main programme tapes 
should be much affected, and it is usually 
considered nowadays that input routines should 
do everything possible to ease the burden of 
getting programmes written and working, at 
the expense of complication within the input 
routine itself. 

The fairly high price of this book is no doubt 
partly due to the considerable amount of pro- 
gramme reproduced in the rather complicated 
notation used, involving numbers of brackets, 
suffices and mathematical symbols. This is 
unfortunate, as one suspects that many people 
reading the book for interest rather than because 
they require a detailed knowledge of the 
APEXC’s programmes, will skip over these 
parts. 
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On the Shelf 


By Frank H. Smith 


I think we must start a Movement for the 
Introduction of Briefer Organisation Titles 
(MIBOT — pronounced a la frangaise for decency). 
Here I go, for instance, talking of The European 
Productivity Agency of the Organisation for 
European Economic Co-operation. If IL still 
have breath I should like to tell you that a booklet 
issued by the aforesaid, entitled ‘* Technical 
Information Services in Europe,” is a report 
on the third meeting of Technical Information 
Officers in Rome, 1956. The list of representa- 
tives at the end gives the names of four from 
the United Kingdom. One from the Board of 
Trade, two from the Department of Scientific 
and Industrial Research, and one from the 
Central Office of Information. One day, some- 
body is going to realise that on quite a lot of 
these international jaunts all this country’s 
representation is from Government departments. 
Then somebody will wonder why. Then some- 
body else will get a chance to give some views 
and give foreigners the impression that not all 
the brains are in the Civil Service. If you wish 
to see this booklet, I think the Stationery Office 
may be able to supply, otherwise E.P.A.O.E.E.C. 
resides at 2, rue André Pascal, Paris 16e. 

Talking of the subject and formula indexes to 
**Chemical Abstracts,” Volume 50 (American 
Chemical Society), the Unesco Monthly Bulletin 
says the subject-index portion ** deserves mention 
as being almost certainly the most extensive and 
efficient example that has ever appeared in any 
branch of knowledge of what can be done in 
making information findable by the classical 
method of arranging well-chosen headings in 
alphabetical order, as distinct from using a 
systematic classification or coding for mechanical 
retrieval by way of punched cards or electronic 
apparatus.” 

Flight Safety Foundation, 468 Fourth Avenue, 
New York 16 U.S.A., have issued their 1957 
Publications Index. Their publications cover 
a wide field, chiefly, of course, in the matter of 
safety for flyers, but I notice that ubiquitous 
heading “* General” starts off with a familiar 
title—** Parkinson’s Law.” 

The Oxford University Press’s The Periodical 
for Summer, 1958, has a little article entitled 
**O.E.D., a new Supplement,” by R. W. Burch- 
field, M.A. Mr. Burchfield is the editor of the 
proposed new edition of the supplement, and 
in this article he describes the background to, 
and programme for, the work. A footnote gives 
an S.O.S. for required but out-of-print material, 
such as W. A. Craigie and J. R. Hulbert’s 
Dictionary of American English, Parts 1-IX; 
C. T. Onions An Advanced English Syntax, 
American Speech, vols. 1-XV, XVI, Nos. 1, 3 
(1941), XVII, Nos. 2, 4 (1942), XVIII, Nos. 1, 2 
(1943), XXVI, No. 3 (1951); A. M. Taylor, 
Language of World War II (1948). Any reader 
willing to supply any of these is asked to 
contact the editor at 40 Walton Crescent. 
Oxford. 

“This is the first scientific journal to be 
devoted exclusively to the problems of air 
pollution,” which strikes me as being quite funny 
now the Clean Air Act is law. Anyway, Per- 
gamon are producing /nternational Journal of Air 
Pollution at £6 for research institutes, libraries 
and industry, and £3 10s. for private individuals. 
A leaflet will come from 4 Fitzroy Square, 
London, W.1, if you ask for it. 

If anybody is interested in Indian periodicals, 
Current Book House Post Bag 10071, Maruti 
Lane, Raghunath Dadaji Street, Bombay (I'll 
bet there is sunshine there) can supply a most 
comprehensive subscription catalogue. 

A Ministry of Education Press handout on a 
new booklet on sandwich courses has the title 
“Popularity of the *‘ Sandwich* Course,” and 
the subtitle “‘ Steady Spread of System.” A sort 
of sandwich spread. 
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TRADE 
PUBLICATIONS 


Copies of any of the following trade publications are 
obtainable from the addresses given, though distribution 
is sometimes restricted. 


Electronic Flow Meter. INTEGRAL Ltp., Birmingham 
Road, Wolverhampton, Staffs. Industrial version 
of Integral aircraft fuel flow meter. Comprises 
three units: (1) flow transducer, fitted in pipeline, 
which generates electrical impulses with frequency 
proportional to flow rate; (2) electronic relay 
that converts impulses into d.c. proportional to 
frequency; and (3) moving coil meter calibrated to 
read directly in flow units. Illustrated technical 
specification leaflet. 

Air Filters. Vokes Ltp., Henley Park, Guildford, 
Surrey. Special-purpose filters for atomic energy, 
biological, pharmaceutical, photographic and 
similar high efficiency applications: ‘* absolute ”’ 
panel filters, box-type canister filters, composite 
filters for air conditioning; gearbox filter with 
fume and vapour removal unit, reverse-flow 
multiple-cyclone units. Illustrated descriptive 
brochure. 

Air Filter. Visco ENGINEERING Co. Ltp., Stafford 
Road, Croydon. Compact dry air filter with 
throw-away synthetic fibrous filter element. 
Capacity 750 cu. ft per min. with initial resistance 
0-125 in w.g. Illustrated descriptive leaflet. 


MATERIALS HANDLING 


Drum Truck. CONVEYANCER Fork Trucks LTD., 
Liverpool Road, Warrington. A three wheel 
truck for drums up to 500kg. Clamps on the 
pivoted handle lift the drum or barrel by the top 


rim. Leaflet. 
Drums and Crates. CONVEYANCER FoRK TRUCKS 
Ltrp. Porter’s truck with steadying wheels, for 


drums or cases up to 500 kg. Acclamp grips the top 
of the container while the weight rests on the forks. 
Leaflet. 

Skid Truck. COoNvEYANCER Fork Trucks Lt. 
Flat loading truck for cases up to 800 kg. The 
handle runs in a groove along the body and can be 
used as a crow-bar to raise the case on to the 
truck. Leaflet. 

Pallet Truck. J. CoLtis AND Sons Ltp., Regent 
Square, Gray’s Inn Road, London, W.C.1. Pallet 
truck with Sin elevation of forks by hydraulic 
pressure. Capacity I ton. List 308. 

Unit Conveyor. J. CoLtis AND Sons Ltp. The 
Motaveyor lightweight conveyor for factory use. 
Belts 12 or 18 in wide in various materials. Stan- 
dard end units with 8 ft extension sections to 
make any length. List 307. 

Conveyors. J. CoLLis AND Sons Ltp. 
and table conveyors for all purposes. Fixed and 
portable types. Also vertical lift units. List. 306. 

Trip Wire System. HUGH Woop aANpb Co. Ltp., 
Royal London House, Finsbury Square, London, 
E.C.2. Safety trip wire system for conveyor belts 
as applied at Poplar gas works. Leaflet. 

Cranes and Hoists. CLAYTON CRANE & Hoist 
Co. Ltp., Irwell Chambers, Union Street, Liver- 
pool 3. Range of electric hoists includes two-speed 
hook-on wire rope hoist, a microspeed unit for 
— control. Tailor-made cranes. Illustrated 
eaflet. 


Roller, slat, 


TRANSPORT 


Wilson Gearbox. SELF-CHANGING GEARS LTD., 
Lythalls Lane, Coventry. An illustrated history 
of the company and of the use of the Wilson 
gearbox in vehicles, from cars of 1901 to multiple- 
unit trains of 1957. 


Ships. PuHiLip AND Son Ltp., Dartmouth, Devon- 
shire. Booklet A Century of Progress illustrates 
about a hundred of the ships constructed by this 
firm since 1858, as well as changes in the yard. 
From a small private firm, the company has pro- 
gressed into being the largest employers in Dart- 
mouth, and the vessels built by them include tugs, 
pilot ships and lightships, as well as launches, 
yachts and coasters. Of particular interest is the 
non-magnetic RRS “‘ Research”. 

Railway Stock. CrAveNs Ltp., Darnall, Sheffield 9. 
The illustrated brochure issued in 1954, and show- 
ing railway carriage and wagon stock made by the 
firm, has now been brought up to date by the 
addition of a 24-page supplement. This supple- 
ment contains examples of stock for Ghana, China, 
Nigeria and South Africa, as well as for British 
Railways, which have been supplied during the last 
few years. 
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ANALOGUE COMPUTER APPLIED TO 
INDUCTION-MOTOR DESIGN 


For the past 18 months, an analogue computer 
has been used in the design department of 
Laurence, Scott and Electromotors Limited, 
Manchester, for solving induction-motor design 
problems. The computer was specially designed 
for the purpose by the Electronics Laboratory of 
A. V. Roe and Company Limited, Manchester, 
who have a wide experience of the design and 
development of specialised computers, both 
analogue and digital. Although in the first 
place Avro’s interest in computers arose through 
their own aeronautical 
design problems, the 
electronic techniques de- 
veloped are applicable 
to a variety of industrial 
uses in other engineering 
fields. 

In the design of an 
induction-motor, the 
evaluation of perform- 
ance during start, accel- 
eration and running 
conditions normally in- 
volves approximately 10 
sets of calculations, each 
of which may require up 
to four separate inver- 
sion processes in order to 
sum up the various 
parallel circuits in the 
equivalent diagram of 
an induction motor. 

By normal methods 
such calculations can 
account for some four or 
five hours work, whereas 
with the computer the 
work can be done in 
approximately ten min- 
utes. Moreover, hand 
calculations require the 
reading off and writing 
down of some 200 or 300 
figures and the risk of 
error is consequently 
quite considerable. With 
a computer, however, 
provided that the initial 
values set on the decade 
switches are correct, 
then errors can only occur when a fault develops 
in the computer. To ensure that this does not 
happen, a standard set of test values is applied 
to the computer each day to verify its accuracy. 

The computer has another great advantage in 
evaluating the full characteristics of the motor 
design: the designer of a motor usually has a 
mental picture of the ideal form of torque-speed 
curve required. Having evaluated from his 
initial basic design a preliminary torque-speed 
curve, he can quickly determine what adjust- 
ments are required to this design to give the 
ideal or optimum curve, by simply adjusting the 
values of the various circuit components by 
means of the decade switches on the computer 
to give the required characteristics. 

Utilising laborious conventional design 
methods, the designer would probably be 
satisfied with circuit parameters which gave him 
a satisfactory characteristic, whereas further 
experimentation or adjustment on certain para- 
meters might give a better design. With the 
analogue computer, in a matter of minutes the 
designer can adjust a design from values which 
are “ satisfactory’ to a design which gives the 
** optimum ” performance. 

From the technical sales viewpoint, too, the 
computer offers advantages; where a client is 
uncertain of his exact requirements, it is possible, 
using the computer, to provide him at the inquiry 
stage with a range of possible characteristics from 


Fiz. 1 (above) The full 
characteristics of an 
induction-motor design 
can be rapidly evalu- 
ated on this analogue 


computer, built by 

Avro for Laurence, 

Scott and _ Electro- 
motors. 


Fig. 2 (right) Equiva- 
lent circuit of a double 
cage induction motor. 


which he can choose those most suitabie for his 
particular application. 

The computer is designed to give operational 
convenience and reliability. The operator does 
not need to have any special electronics know. 
ledge, and can concentrate on solving and explor. 
ing his design problems without regard to how 
the computer works. There is no complex 
mathematical system necessary for the insertion 
or extraction of information from the computer, 

The equivalent circuit normally used for 
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induction-motor design is shown in the accom- 
panying diagram, and in the computer a direct 
analogy of this circuit is permanently connected 
up. It is designed to deal with motors from 
fractional up to several hundred, or even thou- 
sands, horse power. 

In order to solve a particular problem the 
operator sets on the machine the values of Ri, 
X,, Re, X2, Rs, X3, Ry, Xa, etc. Each impedance 
can be set up to better than | per cent accuracy. 
By varying a further panel control labelled S, 
the fractional slip can be varied over the range 
1-0 to 0-01, and the motor performance assessed 
over this wide range. The variables of interest, 
including percentage torque, are displayed directly 
on meters. 

In order to achieve the maximum reliability, 
passive elements are employed throughout the 
equivalent circuit, the components used having 
a stability and accuracy of 0-5 per cent. The 
indicating meters are also of high quality, having 
a stability and accuracy of better than 0-5 per 
cent. Finally, in order to achieve complete 
independence from power-supply variations, the 
equipment has a built-in a.c. stabiliser. 

In addition to the induction-motor computer, 
Avro are designing analogue computers for 
dealing with other types of a.c. motor, such as 
series and shunt variable-speed commutator 
types. The circuits can easily be adapted to 


cater for unusual individual requirements. 
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LOADING TESTS ON 
HOUSE ROOF FRAMES 


For the past 24 years the Canadian Division of 
Building Research has conducted loading tests 
to determine the strength and deflection charac- 
teristics of a number of conventional roof 
framing systems and trussed rafter constructions. 
Over 125 individual loading tests have been 
carried Out on various types. The _ inves- 
tigations of the strengths of house roofs 
are noW substantially completed and bring to au 
end, at least temporarily, the Division’s test 
work on this project. As in all its work involving 
wood as a structural material, this project was 
carried out in close association with the Forest 
Products Laboratories of Canada. 

During the first part of the investigations, 
tests revealed that there was a wide variation in 
the strength of the different types of traditional 
joist and rafter roof framing systems. It was 
found, for example, that these systems had 
maximum load-carrying capacities ranging from 
18 to 125lb per sq. ft (roof load), depending 
on the joint details and rafter size. Using this 
range of values for comparison, considerable 
numbers of tests were conducted on several 
nailed W-truss designs to develop economical 
lightweight roof trusses for houses. 

From these tests a number of truss designs 
were developed using either eastern spruce or 
Douglas fir lumber. The trusses were designed 
and tested for 4/12 and 5/12 roof slopes and 
spans of 24, 26 and 28ft. The designs are 


DIESEL ENGINE IN A RIVER CRAFT 


The Decemredes, one of a fleet of river craft 
which carry salt from the Winsford Works of the 
Salt Division of I.C.I. Limited down the River 
Weaver to the docks at Liverpool and Man- 
chester, has been converted from steam to diesel 
drive in order to obtain experience and establish 
what advantages are to be gained by such a 
change. 

Records show that the Decempedes was built 
at Winsford in 1879 by Mr. H. E. Falk, for the 
same job as it is now doing. The hull is 94 ft 
long with a 21 ft beam, and the craft was prob- 
ably one of the first on the river to be built 
entirely of steel. When fully loaded with 
230 tons of salt, the vessel has a draft of approxi- 
mately 10 ft, hence the name. 

The Certificate of Registry, 


dated 1888, 


describes the vessel as being a “ screw steamer, 
with two direct-acting engines each of 104 in 
bore by 14 in stroke, having a combined hor: s 
power of seven.” 
the “‘ horses power ” 


The method of calculating 
is not recorded, and the 





\s an experiment I.C.I.’s salt-carrying river craft ‘* Decempedes ”’ has 


To develop economical 
lightweight roof trusses 
for houses, extensive load 
tests have been carried 
out in Canada on nailed 
W-trusses. 


intended for use at 2 ft 
spacing and have average 
failure loads of from 117 
to 165 lb per sq. ft at 
this spacing. The trusses 
are lightweight, using 
only 2 by 4 in top and 
bottom chords and were 
usually fabricated in } to | man hour per truss 
in the laboratory. 

Tests have also been conducted on these 
trusses to investigate the effect of having par- 
titions located at various positions under the 
bottom chords. It was found that the truss 
under load exerted forces on the partition 
beneath it varying from 10 per cent to 65 per cent 
of the total load on the truss. This means 
that any partitions located beneath trusses 
should not be assumed to be non-loadbearing 
as is often done. The maximum load on the 
partition occurred when the partition was 


engines were later rated as 104i.h.p. at 180 
r.p.m. The marine-type boiler, which was also 
constructed at Winsford, had a working pressure 
of 100 lb per sq. in, and the vessel had a maximum 
speed of 5 knots. 

The work of removing the steam engines and 
installing the diesel drive was carried out in the 
Salt Division workshops at Winsford. The 
design and specification of the equipment raised 
many interesting problems for the suppliers, 
Transport Equipment (Thornycroft) Limited. 

For flexibility and ease of control, it was 
considered desirable to provide full control 
from the bridge. With this in mind, the conver- 
sion was based on the use of a medium-weight 
moderately high-speed diesel engine with electric 
starting and an oil-operated reverse gear. 

A Thornycroft 125 b.h.p. six-cylinder fresh 
water-cooled engine was selected. It is fitted 
with a large-capacity mechanical bilge pump, 
and provision is made for a power take-off 
should this be required at a later date. The 
engine 
1,450 r.p.m., 
view of the 


operates at 
and in 
ample 


been converted from steam to diesel drive. 
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located at the third point of the span, which 
was beneath the junction of the long and short 


diagonal members. The minimum load occurred 
when the partition was located at mid-span. 

It was also found that a partition lovated 
beneath the truss altered the deflection pattern 
considerably. When the partition was located 
at the third point, the deflection pattern of the 
trusses was improved. If the partition was 
located near the centre of the span the deflection 
ratio of the segments was slightly greater than 
the deflection ratio of the truss without inter- 
mediate partitions. 


Fuel Saving by Conversion from Steam 


space available for the propeller, a double- 
reduction gear of approximately 7 to | ratio 
was embodied in the Thornycroft patent 
oil-operated reverse gear. This enabled a 
propeller of the original diameter of 5 ft 1 in 
to te used. Detachable blades are fitted. 

A fluid coupling is fitted between the engine 
and the reverse gear and the engine, fluid fly- 
wheel and gearbox are mounted on a subframe. 
A short intermediate shaft enables the tailshaft 
to be drawn inboard for propeller removal. 

The engine can be started and stopped from 
the steering position and the engine speed and 
reverse gear are controlled by a single lever. 

The first loaded trial of the vessel after fitting 
the diesel drive took place on 26 November, 
1957, with a cargo of 162 tons of pure dried 
vacuum salt for Liverpool docks. The speed of 
the vesse! was increased to 5} knots and the 
installation was remarkably free from vibration 
throughout the power ranz2. The full advantages 
have still to be determined, but it is already 
clear that there is a very considerable saving 
in the cost of fuel apart from the time saved in 
getting underway. 





The 125 b.h.p. Thornycroft diesel engine installed in the engine room of 


, 


** Decempedes ”’. 
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ZERO-LAG VACUUM BRAKES FOR ROAD VEHICLE TRAINS 
High-Speed Electro-Vacuum System 


For the braking of heavy commercial road 
vehicles, a new vacuum circuit, with virtually 
no time lag in application (thereby eliminating 
the sluggishness found in some existing systems) 
has been developed by Rippon Brothers, Victory 
Works, Woodford Avenue, Speke, Liverpool 24. 

Although many alternative servo-mechanisms 
are available, vacuum braking for motor vehicles 
and trailers continues to be popular, probably 


caused by the low velocity of flow when exhaust- 
ing the air from the pipeline and the vacuum 
motor on the trailer. Many attempts have been 
made to overcome this inertia, and there are a 
variety of vacuum systems in use which are 
designed to give quick-acting braking, though 


circuit. This valve is located as close as possible 
to the trailer vacuum motor, so that when the 
driver applies the footbrake, the electric valve 
opens almost instantaneously and starts to 
exhaust the vacuum motor; some fraction of a 
second later the valve on the power unit, which 
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An electric relay valve actuated by the stop lamp circuit, and an additional vacuum line, are used to speed up the normal vacuum braking operation. 


because of the relative cheapness and simplicity 
of the layout. Hitherto, vacuum systems have 
been somewhat sluggish in operation. The 
average pressure available in a vacuum brake 
circuit is about 10 lb per sq. in, and it can readily 
be seen that, in comparison with air-pressure 
circuits working at 80 lb per sq. in, the vacuum 
brake cannot be compared for speed of applica- 
tion. 

In relatively long pipeline layouts, such as 
occur in vehicles operating with trailers and 
semi-trailers, the delay which occurs when the 
brakes on the hauling vehicle are operated in 
conjunction with the trailer brakes usually 
means that the trailer brakes come into operation 
about 1} sec after those of the former. In many 
cases such a delay can cause severe skidding; 
with semi-trailers the effect is for the trailer to 
swing sideways and it is not unknown for the 
driver’s cab to be sheared away. 

The delay in applying the trailer brakes is 


they are generally more expensive in application. 

The system recently designed by Rippon 
makes use of the electrical circuit on the vehicle 
to apply the vacuum brakes almost instan- 
taneously irrespective of the length of pipeline. 
The trailer brakes can be completely synchronised 
with those on the powered vehicle without any 
allowance being required for vacuum inertia. 
The system is simple and inexpensive, and 
incorporates a safety feature which enables the 
vehicle brakes to continue functioning if the 
electric circuit should fail at any time. 

Any simple vacuum brake circuit may be 
modified. As shown by the heavy black line 
in the accompanying diagram, the additional 
parts required consist of one electric relay 
valve, one adjustable vacuum relay, and an 
additional pipeline from the reservoir on the 
leading vehicle. The electric valve is coupled 
in the additional pipeline from the reservoir, 
and is opened by current from the stop-lamp 


is normally opened to apply the trailer brakes, 
also opens and starts to exhaust the normal 
vacuum pipeline, which is also being exhausted 
from the rear by the electric valve. As soon as 
a predetermined vacuum is reached in this line 
the vacuum relay cuts off the current to the 
electric valve and the trailer is under direct 
control from the vacuum valve on the powered 
vehicle. After the brakes are released the 
vacuum relay returns to the closed position ready 
for the next braking application. 

It is claimed that this electric-vacuum circuit 
is the fastest acting vacuum brake yet produced. 
It can Operate as quickly as air-pressure layouts. 
The circuit is applicable also to heavy goods 
vehicles of rather long length and shows consider- 
able improvement in stopping times, as against 
simple vacuum arrangements which depend on 
a single release point. 

The equipment is expected to be available 
towards the end of August. 


ALUMINIUM ROLLING STOCK FOR METROPOLITAN LINE 


London Transport has now prepared provisional 
designs for the new rail coaches to be ordered 
at a cost of more than £5 million for the Metro- 
politan Line services to Amersham, Chesham 
and Watford. The stock is expected to enter 
service in 1961, replacing the present electric 
and steam-hauled compartment stock. 

Each train will consist of four driving-motor 





A *“ mockup ”’ of a centre bay of one of the cars 
being designed for Metropolitan Line services to 
Amersham, Chesham and Watford. 


and four trailer coaches, and will have a length 
of 431 ft 6in over couplers. The eight coaches 
will be arranged in two units each consisting 
of a driving-motor car, two intermediate trailers 
and another driving-motor car. Auto couplers 
will be fitted at the outer ends of each four-car 
unit. The driving-motor cars, which carry 
54 seats, will have a driver’s cab at one end and 
a guard’s compartment at the other, occupying 
4ft and 5 ft 04 in respectively of the 53 ft O04 in 
length over body ends. The guard’s compart- 
ment will be fitted with single sliding doors on 
each side. These give a 2ft 3 in opening and 
will be available for the use of passengers when 
the compartment is not occupied by the guard. 
The seating capacity of the trailer coaches, 
also 53 ft 04 in long, is 58 seats. 

There are three bays of seating in the driving- 
motor cars and four in the trailer coaches, the 
seats being arranged transversely and facing 
alternately forwards and backwards. Between 
each bay is a vestibule served by double sliding 
doors on each side. The arrangement in one 
of the centre seating bays, with two-place seats 
on one side and three-place seats on the other 
side of the gangway, is shown in the accompany- 
ing illustration, which also shows the two parallel 
tows of 4ft fluorescent lighting tubes, and the 
arrangement of parcel racks and advertising 


display. End doors are provided for emergency 
communication between cars, as in the majority 
of London Transport railway rolling stock. 

The new Metropolitan Line rolling stock is 
to have unpainted aluminium alloy bodies, 
brought out at solebar level to the full permissible 
width of 9 ft 8 in and rising to waist level before 
the tumblehome of the sides commences. The 
cars will have bogies fitted with rubber suspen- 
sion. 

Two prototype motor bogies for the new stock 
are now under construction. When completed, 
they will be tested extensively in service. The 
new Metropolitan Line stock is being designed 
at the Acton Works of London Transport under 
the direction of Mr. A. W. Manser, Chief 
Mechanical Engineer (Railways). 


WELDING SYMBOLS CHART 


Wall charts measuring 234 in by 19 in depicting 
British Standard welding symbols are now avail- 
able from the Institution at 2 Park Street, London 
W.1 price 6s mounted and varnished or 3s un- 
mounted. The symbols are reproduced from BS 
499 and are accompanied by illustrations show- 
ing examples of their use. 
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LARGE STORAGE SHED Built 
of “In Situ’’ Concrete 


A somewhat unusual concrete structure, which 
was built entirely in situ above scaffold-supported 
shuttering, is | shown in the accompanying 
illustration. The covered area is 240 ft long by 
76 ft wide. the clear height to the soffits of the 
portal frames is about 55 ft and the span at the 
crane beam level is 53 ft. The structure comprises 
eight two-pinned portal frames, thin shell curtain 
walls with cantilevered canopies, combined 
crane beams and walkways with built-on para- 
pets, and a roof section. It was erected in three 
parts, separated by the two longitudinal expan- 
sion joints which, for the beams, occur at portals 
and for the curtain walls at mid-spans between 
portals. 

Built as part of extensions for the Saltrem 
Cement Works at Plymouth, the structure now 
forms a storage hall for clinker, gypsum and 
other raw materials. The contractors for the 
work were Richard Costain Limited, of West- 
minster Bridge Road, London, S.E.1, and the 
consulting engineer Mr. H. Spannring. The 
detailed design was undertaken by the contrac- 
tor. To give a large storage capacity, a pit with 
battened sides was excavated within the floor area. 
The structure serves to give cover to the tipped 
material yet allows lorry access to the sides of the 
pit. 

The section of the inclined leg of each portal 
frame is 14in by 30in and it is reinforced by 
both top and bottom steel; in each case two 
bars of 1! in diameter and one $ in bar are used. 
In the vertical section, incorporating the crane 


HEAVY DUTY LOADER 


The J.C.B. Loadall 65 is a new hydraulic loader 
that is being produced by J. C. Bamford 
(Excavators) Limited, Lakeside Works, Rocester, 
Staffordshire. It is shown in the illustration. 
The loader is built for heavy duty and has an 
all-welded subframe which also serves as a 
reservoir for the hydraulic oil. The front axle 
is mounted on the subframe yoke to relieve the 
power unit of all stress. Power steering is fitted 
as standard. 

The use of the subframe as an oil reservoir (it 
will hold 36 gallons) gives good oil circulation 
and improves heat dissipation resulting in a low 
running temperature. The radiator cowl is also 
incorporated in the subframe. Welded construc- 
tion is also used for the arms which are braced 
by box pressings to give rigidity and strength. 

Power is supplied by a Fordson diesel engine 
and a tear-out force of 10,500 Ib can be developed 
by the rams. Buckets available range from 


scu. yd to 14 cu. yd, and attachments include 
crane jib, muck fork, bulldozer blade, scarifier 
and beet fork. 





The Loadall 65 has a tear-out force of 10,500 Ib 
and can take buckets up to 14 cu. yd. 


This storage hall, 240 ft 
long by 76ft wide at 
floor level and 55 ft 
clear height, was built of 
**in situ’’ concrete above 
scaffold-supported shut- 
tering. No pre-cast mem- 
bers were used. 


beam, the section is 36 in 
deep and is reinforced 
with five 1} in bars, two 
gin bars and two 4} in 
bars on the tension side 
and with two 1} in and 
one in bar as compression steel. The cross- 
section of the frame at roof level varies from 
4ft Sin deep to 3 ft 6in at the centre line; at 
the centre line the top reinforcement consists 
of two 1} in and one {in bars, with five 1} in 
bars as bottom tension steel. Stirrups are at 
6 in centres and are of 3 in bar. 

_ The hinged joint at the foot of each portal 
is formed by throating the section down from 
14in by 27in to 14in by 12 in and crossing 
the reinforcement at this point. 

_ The crane beam which, as already noted, 
incorporates the walkway and a safety parapet, 
is of normal design and spans 31 ft 10 in betw2en 
the portals. The pay load of the crane is 7 tons. 


BITUMEN 


An important product from many oil refineries 
is bitumen and the transport of this material 
from the point of manufacture to the place 
where it will be used is a relatively expensive 
and labour-consuming operation which has 
been the subject of much investigation in recent 
times. A considerable number of grades of 
bitumen are manufactured with properties suit- 
able for many different kinds of application; 
they range from semi-fluid sticky materials to 
hard or even brittle solids at ordinary tem- 
peratures. The soft grades have the greatest 
use, but all grades are now being supplied in 
liquid form at elevated temperatures for transport 
and handling in bulk, as well as in solid form 
in cold packages of convenient size. The 
hardest grades may be handled and transported 
in lump form which entails first running the 
molten bitumen from the manufacturing plant 
into shallow ,* lakes,” allowing it to solidify 
by cooling and then breaking it up manually. 
Some grades may also be cast into smooth 
blocks for easy handling, but there is in fact a 
growing tendency for bitumen in liquid bulk to 
be supplied up to considerable distances from 
the refinery. 

At Shell Haven on the River Thames, the 
Shell Refining Company have a large installation 
comprising 22 specially mounted storage tanks 
from which road tankers can be supplied with 
various grades of bitumen in liquid form. These 
tanks are lagged to prevent loss of heat and 
vary in size from 120 to 200 tons capacity while, 
according to grade, the bitumen is kept at 
temperatures ranging from 150° to 185°C, 
by electric immersion heaters. These heaters 
were specially made by Heatrae of Norwich and 
consist of a number of 22 kW units, 15 ft in 
length and operating at 415 volts; the larger 
tanks are equipped with four of these heaters 
and the smaller tanks with three, all being 
thermostatically controlled. This system of 
storage tanks is a great advance in methods of 
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The roof rafters are also of straightforward 
design. 

The curtain wall is a 3 in thick concrete shell 
built to a radius of 35 ft 6in. From its lower 
edge a cantilevered canopy, 5 ft wide and 4 in 
thick, has been built outside the structure. 
The reinforcement consists principally of 4 in 
bars to take bending and shear with two layers, 
one on the inner face and one on the outer, of 
tin bars at 9in centres horizontally and 
vertically to act as distribution steel. 

At ground level two continuous beams, 
running the length of the structure, tie the feet 
of the portal frames together and also act as 
road launchings adjacent to the storage area. 


SUPPLIES 


handling bitumen and has markedly speeded up 
the delivery of the grades used for road making 
and similar activities, as well as the grades used 
for various manufacturing processes. 

For cold solid bitumen, metal drums have of 
course been used for many years, but while 
they are simple to fill they are extremely difficult 
to empty and the usual practice has been to cut 
the drum apart and strip it from the cold 
bitumen. Recently, however, multi-sheet paper 
bags have been introduced for packaging the 
harder grades of bitumen and they appear to be 
very successful. The inner sheet of the bag is 
treated with silicones to prevent adhesion 
to the bitumen; thus the bag can be filled direct 
with molten bitumen from the storage tanks on 
the refinery and after cooling the material can 
then be stored in packages of convenient size 
for handling and use, the paper being easily 
stripped from the solid bitumen. This method, 
though not applicable to soft grades of bitumen, 
has proved most acceptable to the customer for 
the harder grades. 


ALUMINIUM RAILING 


Forged aluminium stanchions are now being 
made by the Northern Aluminium Company 
Limited, Banbury, Oxfordshire, to be used with 
extruded tubing to form hand rails. One of the 
chief claims for this railing is that it is corrosion 
resistant and can be left unpainted in industrial 
or seaside positions. The alloy used is Noral 
B51S, in the fully heat-treated or solution- 
treated condition, and the tubing is usually 
supplied in the same material. It can also be 
polished and anodised to give a fine finish. The 
stanchions stand 3 ft high and have two balls 
accommodating tubes of 1} in maximum outside 
diameter. The stanchions taper from 14 in at 
the base to I} in, and weigh about 6} Ib each. 
At present two styles of foot are available. 
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Continuing Construction 


VIBRATING ROLLERS FOR 
ROAD MAINTENANCE 


Two rew road compacting machines, each 
having twin rollers which vibrate alternately to 
develop an optimum condition of compaction 
and traction, are to be marketed by A.C.E. 
Machinery Limited, Porden Road, Brixton, 
London, S.W.2. They are the ACE-Bomag 


machines BW.60 and BW.75. 





The new ACE-Bomag compacting machines 
have twin vibrating rollers which combine to give 
good compaction and traction. 


The smaller BW.60 is recommended for the 
compaction of bituminous materials, base 
courses, sand and gravel chippings; it is well 
suited for trench reinstatement on footpaths or 
roadways. The larger machine—the 75—has 
been designed for road and runway construction 
and will compact hard-core, under-surface and 
top-surface dressings. With the vibrators not 
working, both machines can climb a gradient 
of 1 in 3 under their own power, which means 
they can be run up ramps on to lorries for 
transport. With the vibrators working the 
maximum gradient is reduced to | in 4. 

The smaller machine is powered by a Villiers 
2i}h.p. four-stroke air-cooled petrol engine 
and the larger by a Petter Sh.p. diesel, also 
air-cooled. The road speed of both, on the 
level, is | m.p.h. Both machines have vibrators 
operating at frequencies of 3,600 c.p.m. The 
control systems in each case consist of a gear 
lever for selecting forward, reverse or neutral 
drive and a second lever for taking the vibrators in 
and out of operation. The engine throttle lever 
is fitted on the shock-absorbing guide handle. 

The net weight of the BW.60 is 7 cwt.; its 
rollers are | ft 114 in long by 1 ft 33 in diameter; 
overall dimensions are 3 ft Oin by 2 ft 9 in wide 
by 2ft 10in high. The net weight of the 
BW.75 is 124 cwt; the rollers are 2 ft 54 in by 
1 ft 7$in diameter; overall the machine is 
3 ft 8in long by 3 ft 3 in by 3 ft Oin high. 


STRUCTURAL ANNIVERSARY 


The July issue of the Structural Engineer is a 
special number commemorating the fiftieth anni- 
versary of the founding of the Institution of Struc- 
tural Engineers. Much of the issue is devoted 
to articles each reviewing the development in 
one aspect of structural engineering during the 
last 50 years. 


Engineering at Home 


HEATING CENTRE 


The Hurseal Group have recently opened a show- 
room at 229 Regent Street, London, W.1. 
Known as the “ Heating Centre,” it displays a 
range of heating appliances and_ techniques. 
The Esso Petroleum Company Limited are co- 
operating on fuel and oil storage, the Rheostatic 
Company Limited are displaying heating control 
instruments, and the Isocrete Company Limited 
are showing methods for the sound and heat 
insulation of floors. 

The outer hall is largely devoted to electric 
safety radiators and convector open fires. Also 
a range of skirting radiators between 10% and 
14in high are displayed. In the inner hall 
unusual examples of Gulf light-weight hot water 
radiators are fitted. There are curved and 
angled models, panels with back tappings, 
welded flow and return pipes, and sectioned items. 

A built-in panel radiator is shown, which is 
set back into a window unit to make the radiator 
an integral part of the architectural scheme. 
The radiator has been fitted at bottom opposite 
ends to eliminate excessive pipework. This is 
made possible by blanking off the lower nipple 
of the first section of the flow side and using 
the first section of the radiator as a_ flow 


PATTERN 
FOR FLOORING 


Trapezium-shaped tiles have been added to the 
range of Vinyl tiles marketed in Britain by 
Holmsund Flooring Limited, 26 Calthorpe 
Street, London, W.C.1. Called ‘* Nyletter,” the 
new tiles allow a wide range of patterns—a typical 
example is shown in the illustration. Twenty 
colours are available. The tiles have a non- 
porous surface that requires no polishing. 


REGARDING 
TELEVISION SETS 


About 2,000 replies were received by the Con- 
sumer Advisory Council in reply to their ques- 
tionnaire on television sets. Replies covered 36 
different makes and hundreds of different models. 
As a result, no one model was represented to an 
extent that justified conclusions as to the advan- 
tages of one type over another. 

A review of the results of the survey is con- 
tained in Shopper’s Guide 5. One point that 
emerges is that many people would prefer a 
larger screen. This is of particular interest since 
the 17in screen is the one most frequently 
reported (41 per cent) in the survey. 

In the sample studied, repairs were frequent. 
Even among sets up to six months old, a quarter 
had required repairs of some sort. Among all 
sets, of all ages up to 12 years, seven out of ten 
had had repairs, mainly due to valve failure. 
The council conclude that the intending pur- 
chaser should realise the importance of quick 
servicing facilities and the usefulness of a main- 
tenance contract. 
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channel instead of taking the pipe and valyega 
the top. 

Other displays in this section include examp 
of thermostats and automatic controls, including: 
developments for small-bore pipe installations’ 
techniques of draughtproofing, and boilers ana 
burners. : 

A stairway to the mezzanine has column ang 
panel radiators as balustrade units. Various 
applications are possible for stairway heati 
with Gulf units because the radiators can be made 
to any length in angled and curved forms 
Developments are in hand to produce other 
applications. 

A Gulf panel is also shown as a built-in unit 
for curtain walls or false walls. It operates agg 
radiant heater and as a convector. A gap is 
left at the foot of the wall panelling to allow the 
free entry of air, which is warmed and expelled 
through the slot at the top. This directs the 
warm air on to the window where it mixes with 
cold air and prevents down draughts. A 
further display shows examples of cellular con. 
crete as laid by Isocrete Limited. Such floor 
screeds can be in densities to take most types of 
floor coverings. 





















































































































































































































































MAGNETIC CATCH 


A magnetic door catch has teen added to the 
‘Eclipse’ range of magnets and magnetic 
tools produced by James Neill and Company 
(Sheffield) Limited. The catch body consists of 
a permanent magnet loosely fitted in a silver 
anodised aluminium housing. This is mounted 
so that the magnet poles just touch tle door 
when it is closed. A keeper plate is attached 
to the door and fits over the magnet poles. 

Two sizes are available, No. 870 for light doors 
of kitchen, bathroom or music cabinets, caravan 
or boat lockers, and tool and workshop cup- 
boards; and No. 871 for use on heavier hinged 
or sliding doors. The larger size is 25 mm 
high, by 34-5mm wide, by 13mm deep. As 
the magnet is allowed to float, the keeper is 
self-aligning. 





















































































































































It is reported that Pye (Ireland) has offered to 
build and equip a television station and present 
it to the Irish Government, in return for the 
right to provide commercial programmes. 
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